J. Janecke and P.J. Masson Masses

T Nuclide is unstable to one-particle emission
¥ Nuclide is unstable to two-particle, but not one particle emission

Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
®He  17.590 UN 25430 t ®Ne -1.840 “Mg  130.570 t ®p  19.800 t el -6.910
"He 26.370 t 2N 17.610 %Ne  0.350 Mg 154.560 t %p 11140 t %2cl -13.540
8He 31.170 BN 5.230 ?INe  6.700 2p 41630 + 2P .0.550 Bcl -21.060
®He 41.270 t BN 0.170 %Ne  10.410 25 g o %p  .7.360 B¢l -28.940
He 49.350 t N 5.680 2Ne 18.400 22, 17'890 Xp  .16.840 ¢l -20.410
2He  74.050 t N 7.860 Ne  23.460 2y 6640 Sp 24510 %cl -31.690
“He 96.610 t BN 13.080 SINe 33.780 t 25 -0' 010 2p 24520 %cl -29.710
- N 15.860 %Ne 40.620 £ 2 : Bp 26170 3¢l -20.820

Li  14.670 2 3 Al -9.040 34 w0
8 21140 N  20.990 Ne 51.040 t 25 17110 P -24.450 Cl -27.620
Ui 25190 AN 23.740 %Ne 57.980 t %5 17110 Bp 24690 “cl -27.440
10 33‘050 2N 29.970 ®Ne 68330 t 205 _18'090 %p  -20.410 “2Cl -24.590
oy 40'720 BN 35.670 %Ne 75.940 t 20 _15'7 0 Sp  .18.530 “Scl -23.340
2, 52850 N 2N 44970 t %'Ne 86.350 t By 15170 %8p  -14.230 4cl -20.310
B 60990 + BN 52.860 %Ne 93.610 t 25 11290 P -12.090 4l -19.160
Wi 71310 + 2N 73,070 t “ONe 114.700 t A 9140 Op  .7.560 4l -14.520
15 80‘3 PP 2N 97.500 t “2Ne 137.690 t aap 2'660 “p 4520 4l -11.010
170 ‘ 81N 121.610 1 “Ne 161.880 t 35 ’ “2p 0430 “cl  -4.880
Li 101710 t Al 1.260 Bp 3630 90 10,050
12, 18, 36 : Y.
%8e  18.740 1 13o 33.070 t lgNa 25.380 1 37Al 7.860 “5 10020 00 7650
7 O  23.620 Na 12.920 t Al 11.990 45 i~
Be 15.530 1 2 % P 15.320 Cl  13.670
8 0  7.960 Na  6.890 Al 18.610 6 52
Be 5.180 15 ”n 20 P 22820 Cl  22.430 t
0 0 2920 Na -2.340 Al 23.610 . 53
Be 10.920 16 2 2 P 29.000 Cl  29.080
10 0  -4.760 Na -9.470 Al 30.250 8 "
Be 12.720 17 2 “ P 37.850 t Cl 38740 t
1 O -0.820 Na -8.350 Al 35.230 49 55
Be 20.160 18 - " P 44.890 Cl  46.050 t
1 0 -0.760 Na -9.420 Al 43550 t 50 56
Be 25.050 10 2 . P 54930 t Cl  56.020 t
13 o  3.370 Na -6.950 Al 50.900 51 5
Be 35.240 t 2 . " P 63300 t Cl  63.930
1 O  3.650 Na -5.700 Al 60.140 t 53 58
Be  40.400 n 28 . P 83270 t Cl  74.070 t
15 O 8290 Na -0.870 Al 68.120 t 55 5o
Be 50.780 t » 2 e P 103.770 t Cl 81.980
16 0 9270 Na  2.120 Al 78.340 t 57 60
Be 58.350 % 23 0 o P 125070 t Cl  92.660 t
17 O  15.240 Na  8.360 Al 86.730 t 59 61
Be 69.200 t " 2 P P 146.530 t Cl  100.930 t
Re  76.030 O  19.450 Na 12.740 Al 107.300 t Sp 168630 T ¢ 111.560
19 ‘ %0 28450 t %Na 21370 t SIAl 130.280 t 63 : 63 i
Be 87.030 t 2 3 3 P 191.040 t Cl  120.090 t
2 O  34.630 Na  27.690 Al 153.780 t 65 64
Be 95.240 t » » 55 P 213.710 t Cl 130.510 t
286 118000 1 O 44860 t Na 36.480 t Al 177.690 t 65c1 139.280
: %0 52380 t ®Na  42.650 2gi 31970 t %3 27.390 t 0] 150.250 +
‘B 28590 t 00 74340 t %Na 51580 t B 3430 s 17.790 70 159.370 +
88 23.070 20  96.080 t %’Na  58.560 %5 10680 B3 4580 :
°B  11.990 %0 118610 t ®Na  67.300 t 25g; 3‘730 25 -2.940 OAr  21.470 £
1B 8.760 1 ®Na 74.240 260 ' %05 .14.170 SAr 11.520
12 F 33290 t 40 Si -7.020 n 32
B 13.410 SE 17.690 T Na 84.230 t 75, 12300 S -19.110 Ar -2.070
BB 16.670 16p 11. 190 + “INa 93370 t 28 »21'070 %25 -26.100 BAr - -9.230
B 23580 VE 1040 “Na 114570 t 25 21780 B85 -26.640 %Ar -18.370
158 28.810 E 1500 “Na 136.720 t Nsi 24510 35 20910 SAr -22.980
g 37.720 t 2 0100 “/Na 160.020 t U 22830 %5 -28.970 %Ar  -29.830
B 43.710 ”n ’ 18 320 ’ %5 -30.620 S’Ar -30.930
18 F  -0.110 Mg 43510 t Si -23.950 - 38
B  52.440 t - 19 B S -26.960 Ar -34.890
10 F 2760 Mg 32.220 % Si -20.610 8 30
B  58.180 2 2 e S -26.770 Ar  -33.220
2 F 3.490 Mg 17.260 Si -20.080 3 0
B  66.670 T ” 2 B S -22.770 Ar  -35.120
o F  7.970 Mg 10.740 Si  -14.380 0 "
B 74.400 % 25 2 e S -22.420 Ar  -33.090
2 F  11.880 Mg -0.260 Si -11.870 " 2
B 85450 t 2% 23 STew S -18.070 Ar -34.410
2 F  19.160 Mg -5.410 Si  -5.890 © .
B 95130 t 2 2 B S -16.530 Ar -31.850
F  24.400 Mg -14.150 Si -3.450 ©s 11860 4nr 32940
8¢ 35370 t %F 33,100 t BMg  -13.320 %5 2.870 aag _10'310 a5, _29'620
°C  29.100 BF  39.910 Mg -16.110 “sj  6.080 Bs 2390 9800
B¢ 15770 %F 50910 t Z’Mg  -14.580 “si 12,540 %5 0360 a8 620
Hc  10.740 Slg 59440 t ®Mg  -14.850 42s5i  16.020 arg 6'680 a8, _23'030
2c .0.010 %2F  70.390 t Mg -10.740 “3si 24.060 #s 11950 ©nr 17330
B¢ 3.010 BF  78.960 t Mg -9.500 4si 29.760 s0g 20'360 " 505 _13'210
¥c 2990 %F  99.100 t SMg  -3.930 “si  38.600 T 05 26690 SIar 5820
¢ 9.960 %F  110.140 t Mg -1.250 46si 45.240 sig 36' 430 + 52, _0‘780
Bc  13.720 $F 119.070 t ®Mg  6.850 T 47sj  55.000 t 52 ' 53 ’
7 34 . S 43820 % Ar 7.240
C  21.060 1 Mg 11.540 Si 62470 t s 54
18 Ne 54.420 t 35 s00: S 54.390 t Ar 12.980
C  24.930 15 Mg 19.570 Si 73.230 t 54 55
10 Ne 41.760 t 36 S0 S 62140 Ar 22.200 t
C 32570 16 Mg 24.320 Si  81.910 t 55 56
2 Ne 24.690 t a7 520 S 73.000 t Ar  28.620
C 35.810 UNe 16610 Mg 32.620 t Si  103.600 t 65 81300 T STar  38.210 1
¢ 43.810 18 : Mg 37.930 S4si 125.450 t 58 ' 58 :
» Ne  5.240 39 6o S 100.800 t Ar 44.700
C  49.770 19 Mg 46.350 t Si 148.020 t 60 50
20 60560 T Ne 1.720 v 51810 S 170.930 1 S 121140 t Ar  54.800 t
” ‘ 2Ne  -7.020 g ‘ 0m ‘ %25 141.730 t %Ar  61.630 F
C 68750 t ” Mg 61.330 t Si 194.420 t 64 61
2 Ne -5.890 2 2es S 162410 t Ar  72.000 t
C  91.620 t 2 Mg 68.960 Si 218270 t 66 62
Ne -7.870 3 e S 183.840 t Ar - 79.070 £
10 2 Mg 79.860 t Si 242420 t 63
N  39.180 Ne -5.250 dag 88.240 20 14270 + Ar - 89.470 t
%Ne -6.020 9 X %p 32850 t : %Ar  96.500

“Mg  108.640 t %cl 4990 t
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SSAr  106.930 t %ca 51290 t 50Ti  -21.040 4icr -34.540 ?Mn  -9.690 9Fe 146.320 t
SAr  114.450 % %ca 57.070 1Ti  -14.300 “BCr  -42.840 “Mn -5.570 %Fe 157.200 t
SAr  125.330 1 5Ca  66.170 t 2Ti  -10.430 “cr -45.310 “Mn  0.930 %Fe 165.290 T
%Ar  133.690 1 %ca  72.840 8Ti  -3.160 S0cr -50.220 Mn  5.600 %Fe 176.340 T
Ar  157.480 t %ca 82640 t %4Ti  0.430 Slcr -51.510 Mn  14.000 t %Fe 184.850 T
2 21550 t Ca 89.750 t %Ti - 7.890 %2Cr  -55.480 "Mn  21.470 10Fe 204.440 t
B 7420 + 2Ca 111.440 t Ti 11980 cr -55.300 Mn  30.340 T 102Fe  223.920 t
3¢ _1‘360 + 7Ca 133.490 t 5Ti  19.550 S4Cr -56.790 Mn  38.230 f 103re  234.970 t
B 11280 Ca 156.330 t Ti  24.490 S5cr -55.190 ®mMn  47.490 1 104Fe  243.480 t
3 : . %Ti 32,510 %6Cr  -55.340 8Mn  55.690 t 1%Fe  254.490 t
K -17.300 Sc 3750 t 70 57 82 106
T 24780 ®oe 4580 1 Ti  37.930 Cr -52.290 Mn 65.870 t Fe 263.210 t
B 33340 Bse 14,050 s Ti 46770 t cr -52.030 8Mn  74.860 t Wre 274270 t
0 33460 5. 20440 2Ti  52.740 Cr  -48.090 %Mn  85.400 t 1%8Fe  283.250 t
“ : " ' i 63.290 t %0cr  -46.600 %Mn  94.080 t s

K -35.530 Sc  -28.510 20 o1 86 Co 0.970 t
2 2 Ti  71.930 t Cr -41.510 Mn 104.260 t 19

K -35.000 Sc  -32.100 750 62 87 Co -10.200 t
. " Ti  82.750 t Cr -39.510 Mn 112.820 t 50

K -36.610 Sc  -36.250 76 63 88 Co -17.700
4 w Ti  91.760 t Cr -34.210 Mn 123.290 t 51

K -35.690 Sc -37.820 780 o4 80 Co -27.470
. 4 Ti 112,550 t Cr -32.070 Mn 131.720 t 52

K  -36.490 Sc  -41.010 80 o5 % Co -34.260
P " Ti  134.950 t Cr -26.280 Mn 142.550 t 53

K -35.200 Sc  -41.840 - 66 o1 Co -42.660
M 35850 Yse 42430 Ti 157.570 1 Cr -23.930 Mn 151.380 t SiGo 48320
8 : 18 ' 84Ti  180.000 t Scr  -17.820 SMn 171.370 t 55 :

K -32.580 Sc  -44.520 86 o8 o5 Co -53.990
9 " Ti  202.130 t Cr -14.570 Mn 191.450 t 56

K -30.420 Sc  -46.520 88 69 o7 Co -56.110
. s Ti 224370 t Cr -8.080 Mn 211.760 t 57

K -25.430 Sc  -44.380 o -4.390 Bpin 232,500 + Co -59.320
5K -21.620 S1sc  -43.250 40y 11510 t ¢y 2'670 101y 252'930 " %co  -59.850
52k -15.210 25¢  -39.550 v 0.080 t 25 6950 103y 273190 + ¥Co -62.210
BK -10.910 Ssc -37.460 2y 7.980 t Tor  14.520 1050 293 530 " Co -61.700
%K -3.800 %sc -32.690 8y -17.860 T TG 19260 : fco -62.870
%K 1.500 %sc -20.750 44y -23.820 Bor  28.660 + “Fe  0.480 #2Co -61.520
%K 9.830 t %5c  -23.970 v -31.940 Tocy 36‘230 " 4TFe  -7.240 %co  -61.780
5K 15.860 5S¢ -19.950 46y -36.850 Tior 45950 + “8Fe  -17.980 4co -59.610
%K 24,030 t %sc -13.420 4V -41.990 G 54010 " ““Fe  -24.790 %co -59.330
K 30.490 %sc  -8.840 By -44.470 G 6 4‘ 180 + OFe -34.480 %Co -56.770
80K 39.510 t €sc  -1.780 OV -47.980 0Cr 72700 + lFe  -40.200 67Co -55.960
fIK  46.030 f1sc  3.280 S0y -49.190 8¢ 83610 " 52Fe  -48.390 %co  -52.270
82k 55.200 t 2S¢ 10.800 Sy -52.200 2C 92810 + SFe  -50.960 %co -51.080
K 62.040 8sc  15.880 52y -51.360 84y 113.280 " SFe -56.230 Co -46.990
8% 70.930 t f4sc  23.310 %y -51.950 8Cr 133 180 + Fe -57.450 "'co -45.010
%K 77.980 ®sc  28.670 S -49.890 85Cr 153,200 " %Fe  -60.560 2Co  -40.600
%K 87.160 T %6sc  36.320 v -49.150 s0¢y 173'5 0 1 5Fe  -60.180 Co -38.200
57K 94,590 t 7S¢ 42.030 v -45.720 2C 194580 + ®Fe -62.170 "Co -33.490
88K 104.710 t %8sc  50.360 T 57y -44.050 sacy 215‘620 " Fe  -60.580 “Co -30.510
8K 112.760 # #sc  56.710 %8y -40.080 %G 236870 + OFre -61.440 Co -25.090
K 135580 t sc  65.580 t v -37.500 %G 258450 + flFe -58.890 "Co -21.520
s IS¢ 72.670 80y -32.090 100 ) %2Fe -58.910 8Co  -14.060

a  14.480 f - 61 Cr 279.900 t 63 -
Ben 4930 Sc  83.370 t vV  -28.910 020, 301,020 1 Fe -55.250 Co -7.610
Ben 6400 BSc 93.090 t 62y -23.360 104G 399140 " %Fe -54.990 8co  0.180
Tcg _13; 050 "sc  103.980 t 8y -19.730 : %Fe -51.160 8co  6.830
%n 22210 Sc 113.990 t 8% -13.950 “Mn  6.500 t %Fe -50.270 82Co  15.040 t
290 _26‘810 s¢ 135.730 T %y -10.350 “Mn  -5.410 t 5Fe  -45.820 8Co  22.300
0Cy 34710 8sc  182.880 t v -4.160 “Mn  -12.670 %BFe  -44.320 8%co  31.260 t
iy _35‘000 8sc  206.520 t 57v  -0.140 4Mn  -22.650 %Fe -39.290 8Co  39.010 t
2C, 38550 8sc  229.950 t By 6.670 “Mn -29.300 Fe -37.290 %co 48.270 t
43 ‘ 28 %y 11.300 “Mn  -37.590 "IFe  -31.760 8Co 55.780 t
Ca -38.350 Ti  10.810 - 50 2 88
4Gy 41500 BN 2180 4 VvV 18.380 Mn -43.300 Fe -29.200 Co 65.010 t
45Ca 41070 01 9080 v 23.770 *IMn  -48.220 "Fe -23.420 8Co 72450 t
46cq _43‘200 an _15' 640 2y 31500 52Mn  -50.580 "Fe -20.370 9Oco 82.140 t
Cq 42370 21 =190 By 37.310 SMn  -54.750 Fe -13.940 %Co 89.890 t
©Ca 43940 BT 29380 v 46.790 t %Mn -55.570 ®Fe  -10.270 %Co 99.840 t
w0ty - 41'100 P _37' 290 ™V 55360 t Mn  -57.620 Fe  -1.970 t %BCo 107.610 t
S0cq  -39.650 ST 39,070 v 65.170 t *Mn -56.910 Fe  4.650 %Co 117.780 t
Sioq .3 4‘980 e 4' 130 v 74080 t 5’Mn  -57.440 Fe 13.350 t %Co 125.670 t
S20q 32140 ST 44950 By 84430 t %Mn  -55.810 8Fe 20.330 %Co 135.770 t
S3Cn  26.470 BT 48300 vV 93.860 t Mn  -55.590 8Fe  29.260 t 9Co 143.690 t
Sicn  23.070 T 48820 8y 115.020 t %Mn  -52.730 82Fe  36.730 t %Co 154.160 t
S5ca 16410 o7 51530 8y 136.700 t #Mn  -51.550 %BFe  46.710 t %Co 162.510 t
S60g _12‘000 iy, _49'710 8y 157.890 t %2Mn  -47.650 8Fe 54.680 t W0co 172.740 t
S7Ca  -2.060 5271 49,550 8y 178.860 t %Mn  -45.900 %Fe  64.990 t lco  180.990 t
s8cq 0'560 C 46'590 8%y 199.980 t 5%Mn  -42.080 8Fe  72.620 % 102co 191.260 t
9a 8700 + ST 45410 v 221.900 t %Mn  -39.930 8Fe  82.690 t 03¢0  199.600 T
0 : 5 ' 2 %Mn  -35.400 %Fe  90.410 % 104co  209.990 t
Ca 14.070 Ti  -41.090 Cr  6.210 £ 67 89 105
61 56 a3 Mn -33.140 Fe 100.610 t Co 218.390 1
Ca 22780 t Ti  -39.030 Cr  -2.140 o8 % 106
62 57 w“ Mn -27.790 Fe 108.530 t Co 228.900 t
Ca 28.100 Ti -33.640 Cr -13.650 60 o1 107
63 . 45 Mn -24.850 Fe 119.180 t Co 237550 1
Ca 37.030 t Ti -31.030 Cr -19.560 20 02 108
Stcn 42370 ST 24510 40y 29550 Mn -19.300 Fe 127.310 t Co 247.820 1

‘ ' : “Mn -15.630 %Fe  138.090 T 19co 256.940 t
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NI -4.210 %cu  -67.150 81zn  -45.780 %Ga 32.320 12Ge 124.010 %85e  -54.280
5INi  -12.010 %cu  -66.230 87n  -41.300 “Ga  38.190 1Ge 132.910 t 9se -56.420
5N -22.740 5Cu  -67.300 8zn  -34.760 %BGa  46.490 T Ge 139.930 se  -61.940
NI -29.730 %Cu  -65.580 847Zn  -30.050 %Ga 52.700 16Ge 160.320 t "Ise  -63.200
%INi -39.230 %Cu  -65.840 8zn  -23.300 10Ga 60.810 t 18Ge 181.220 t 2se  -67.770
SNi  -45.290 °Cu -63.410 8zn -18.330 Ga 66.880 120Ge 202590 t 3se  -68.330
NI -53.870 “cu  -63.190 87Zn  -10.760 192Ga  75.240 t s -6.860 T "se  -72.050
5/Ni -56.100 2Cu  -60.230 8zn  -5.020 103Ga  81.610 Siaq _18' . se -72.190
NI -60.210 "Cu -59.520 8zn  3.000 1%4Ga  90.280 t 62pe 25390 + se -75.270
Ni  -61.130 "Cu -56.330 %zn  8.900 1%Ga  96.890 ©ae -33.860 : Se  -74.590
50Ni -64.510 “Cu -55.090 9zn  17.170 t 1%Ga 105.860 t bipg _39'750 " 8Se  -76.980
NI -64.200 Cu  -51.450 %zn  23.220 7Ga  112.850 Sae  16.810 + Se -75.980
%2Ni  -66.640 ICu  -49.570 %zn  31.680 t 1%8Ga 121.780 t Sac 51410 805e  .77.760
%Ni  -65.530 Cu  -45.090 %zn  37.760 18%Ga 128.950 Tae 56540 8lse .76.480
SNi  -67.280 ®Cu  -42.540 %zn  46.390 t 10Ga 138.050 t I _58'830 825e  -77.590
%Ni  -65.090 80cu -36.170 %zn  52.440 MlGa 145300 t 9ac 63030 8se -75.450
%Ni  -66.080 8lcu  -30.960 %zn  61.310 t 12Ga 154.290 t Tps  -64.410 84se  -76.080
5Ni  -63.590 82Cu  -24.220 %zn  67.690 M3Ga 161.900 t Tiae 67820 8g5e  -72.210
NI -63.550 8cu  -18.500 %zn  76.880 t 15Ga 183.080 t pe  68.380 8se  -70.230
Ni  -60.170 8%cu  -11.510 10zn  82.970 "Ga 204.620 t T 70,940 8Se  -66.110
ONi  -59.930 8cu  -5.500 Wizn 92170 t 19Ga 226.770 t Tare  -70.880 8se  -63.640
“INi  -55.860 8cu  2.190 192Zn  98.580 58 75 : 895e  -59.160
7201 87 103 Ge -8.690 T As  -73.070 %0,
Ni  -55.000 Cu 8770 Zn 107910 1 9Ge -17.030 Toae 72420 Se -55.930
"Ni  -50.730 8cu 17.070 t 10477 114.630 0Ge  -28.030 TTas 73960 %lse -50.160
"Ni  -49.410 8cu 23470 1%zn  124.100 t 61Ge -34230 Tae 72790 925e  -46.080
Ni  -44.770 %cu 31910 t 167y 131.160 £ 2Ge 12480 T9ae 73660 %se -39.790
Ni -42.800 %Icu  38.680 17Zn  140.870 t Ge _47'290 B0aq _72'050 %se -35.750
INi  -37.470 Cu  47.490 t 187y 147.920 £ SGe 54360 Siac 72430 %se -29.500
Ni  -34.750 Scu  54.180 109zn  157.700 t SGe  -56.470 2pc 70090 %se -25.520
®Ni -27.470 %Cu  63.160 t 107n  165.010 66Ge »61'560 83pq _69'710 %Se -18.960
8Ni  -21.930 %Cu  69.970 Mzn 174670 1 Ge  -62.650 Bac 65610 %se -14.750
8INi  -14.470 %cu  79.020 t H27n  182.370 siGe 66.990 Bpq 62.570 %se  -7.800
8Ni  -8.540 %Cu  85.970 H47n  204.250 t 9Ge 67050 Bae 58 340 05 -3.750
8Ni -0.540 %cu  95.330 T 16zn  226.470 t Ge -70.580 as 55030 Wise  3.270
8iNi 5.710 “Cu 102510 t 187n  249.350 t n ’ a8 ’ 1025e  7.540
o~ 100 Ge -69.980 As  -50.280 103
Ni  14.440 t Cu 111.730 56 72 8o Se  14.760
86ny: 101 Ga -4.850 t Ge -72.430 As  -46.540 104
Ni  21.140 Cu 118.970 % 57 7 00 Se 19.290
— 102 Ga -16.140 t Ge -71.290 As  -40.590 105
Ni  30.280 t Cu 128.340 1 58 ” o Se  26.850
88y 1: 103 Ga -24.110 t Ge -73.410 As -35.810 106
Ni  36.960 Cu 135.720 50 - 02 Se 31.950
gon - 104 Ga -34.090 t Ge -71.760 As  -29.170 107
Ni  45.910 t Cu 145.290 t 60 6 03 Se 39.940
o~ 105 Ga -40.020 Ge -73.200 As  -24.510 108
Ni  52.840 Cu 152.860 61 - o1 Se  45.190
olny: 106, Ga -47.140 Ge -71.180 As  -17.910 100
Ni  62.360 T Cu 162.640 1 62 8 o5 Se 53.430 t
_— 107 Ga -51.740 Ge -71.880 As  -13.170 110
Ni  69.410 Cu 170.470 % 63 9 % Se 59.080
031 108 Ga -56.730 Ge -69.360 As  -6.440 1
Ni  79.000 t Cu 180.130 1 64 80 o7 Se 67.400 t
oar - 109 Ga -58.850 Ge -69.420 As  -1.650 2
Ni  86.160 Cu 188.120 65 81 8 Se 73.160
_— 110 Ga -62.700 Ge -66.350 As  5.470 13
Ni  95.980 t Cu 197.830 t 66 82 9 Se 81.440 t
%6y 11 Ga -63.740 Ge -65.760 As  10.600 14
Ni  103.100 % Cu 206.200 1 67 83 100 Se 87.340
_— 13 Ga -66.880 Ge -60.650 As  17.650 15
Ni  113.030 t Cu 228.770 1 o8 84 101 Se 95.530 t
%N 120.380 1 Ga -67.090 Ge -57.380 As  22.750 6ge  101.760
NI 130,680 + %7zn  -6.230 t %Ga -69.300 %Ge -52.090 192As  30.000 Wee 112200 +
100N 137.950 ¢ %zn  -14.780 % Ga -68.800 8Ge -48.670 103as  35.200 185e 120.830 t
o1y 148'150 + %zn  -25.740 Ga -70.030 8Ge -43.070 104ps  42.860 n9g, 131' 400 t
102y 158 570 " 57zn  -32.800 ?Ga -68.740 8Ge -39.070 1%5As  48.460 12050 140230 +
103 165'810 : %8zn  -42.390 Ga -69.780 89Ge -32.610 106As  56.530 11g, 151'100 "
104 173480 " %zn  -47.300 "Ga -68.060 %Ge -27.650 7as  62.570 1226, 159980 +
108y 183'760 : 80zn -54.160 “Ga -68.500 %lGe -20.310 1%ps 70670 T 124g 180'080 +
108y 191'660 " ¥1Zn  -56.360 ®Ga -66.380 2Ge -15.290 as  77.010 1265, 200'550 +
0N 202100 + 2Zn  -61.140 Ga -66.230 SBGe -8.080 110As  85.380 t ge 221780 +
108y 209'970 " 8zn  -62.180 ®Ga  -63.540 %Ge -2.990 Hlas  91.810 130, 244'070 "
109 220370 + 47Zn  -66.030 “Ga -62.690 %Ge 4510 12ps 100.180 T gy 267370 +
110y 228'790 ; %zn  -65.840 80Ga -59.290 %Ge  9.470 13As  106.680 :
12 959 120 + %zn  -68.940 8lGa -57.980 Ge 17.160 4as  114.980 t ®Br -17.560 t
: 7zn  -68.030 82Ga -52.660 %BGe 22.450 M5As  121.890 ®Br -24.680 T
S2Cu  -2.440 t %zn  -69.860 8Ga -48.380 “Ge 30.590 t 16As 132330 t Br -33.030 t
Scu -13.830 1 89zn  -68.450 8iGa -42.860 10Ge 35.720 1As  141.600 T ®gr -38.870 T
Scu -21.820 t Zn  -69.660 %Ga -38.380 0lGe 43.800 T H8As 152250 t %Br -46.330 t
%cu -31.720 t "Zn  -67.240 8Ga -32.680 102Ge  49.030 1%As  161.770 t Br -51.140
%5cu -38.680 2Zn  -68.140 8Ga -27.820 13Ge 57.370 t 120as 172740 t "Br -56.530
S’Cu  -47.370 zn  -65.330 88Ga -21.100 04Ge  63.070 21as 182.370 t 2Br  -58.950
%cu  -51.890 "7Zn  -65.700 %Ga -15.630 1%Ge 71.630 t 25e 10630 1 ®Br -63.510
Cu  -56.390 Zn  -62.590 “Ga -8.110 1%Ge  77.750 %se 18310 " "Br  -65.230
%cu -58.330 ®zZn  -62.340 %Ga -2.390 ’Ge  86.630 t Sse 27840 . Br -69.110
fcu  -61.980 "Zn  -58.800 “Ga 5170 1%8Ge 92.850 550 33730 Br  -70.290
%2Cu  -62.800 zZn  -57.770 %Ga 10.880 1%Ge 101.900 t 5o 42030 "Br  -73.190
%cu  -65.590 Zn  -53.470 %Ga 18.720 10Ge 108.390 Tse  -46.670 8Br  -73.550

54%Cu  -65.390 8zn -51.820 %Ga 24.450 MlGe 117.430 t ®Br -76.060



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
80gr  -75.980 8Kr  -76.680 101Rp  -43.090 gr .11.720 12y 39.980 1827y 89.450 £
8lgr  -78.080 OKr  -74.990 102Rp  -38.080 2gr 7,750 124y 48370 t 1837 99.220 t
82Br  -77.530 9K -71.190 103Rp  -34.920 Wgr .1.010 125y 55640 1847y 107.540 t
83Br  -78.840 92Kr  -68.850 104Rp  -29.430 Wsr 3230 126y 64.480 t 1857y 117.760 t
84gr -77.710 BKr  -64.130 105Rp  -25.970 115sr 10.080 127y 71.980 t 1867y 126.640 T
8Br  -78.580 9Kr  -61.020 106Rp  -20.030 116gr 14.370 128y 81.340 t 77 137.320 t
86Br  -75.760 %Kr  -55.690 07Rp  -16.170 Wsr  21.270 1%y 89.010 t 1387y 146.600 T
8Br  -73.890 9%Kr  -52.760 1082p  -9.970 8gr 25740 130y 98530 t 1407y 168.110 t
8Br  -70.610 9Kr  -47.450 109Rp  -5.600 95r 32520 Bly  106.650 t 427y 190.220 t
89Br  -68.410 9%BKr  -44.230 10Rp  1.050 120gr  37.340 12y 116.420 t 47y 213.290 t
0Br  -64.440 ®Kr  -38.410 HRh  5.690 215y 46.270 t 133y 125150 t Nb 5150 +
%lBr  -61.390 100k -35.450 12Rb 12520 12251 53.280 134y 135590 t ToND _22' 640 +
92Br  -56.320 0lkr  -29.600 3R 17.350 1235r  62.230 T 185y 144740 t 79Np _32'010 T
SBr  -52.600 02¢r  -26.420 4Rb  24.320 12451 69.580 136y 155.660 T 80D _38'670 T
9Br  -46.920 103r -20.260 15Rp  29.280 125gr  78.980 t 87y 165510 t N 46'930 +
%Br  -43.220 104 -16.690 16Rp  36.180 12651 86.580 1%y 187.610 t s2p _52'8 10
%Br -37.740 105« -10.250 Rb  41.290 1275r - 96.400 T 14ly 210530 t &g _58' 490
Br -33.940 108Ky -6.320 M8Rb  48.170 1285y 104.180 t 7 84 :
%8 107 119 120 Zr 8220 t Nb -61.700
Br -27.960 Kr  0.660 Rb 53.660 Sr 114.100 t T 18370 1 SNy -66.790
“Br -23.910 18Ky 4.910 120Rb  62.690 t 105y 122.350 t 7 o5 730 " ND  -69 360
100gr  -18.040 0%y 12.240 12IRh  70.450 t Blgr 132,610 t T2 32050 SND 74110
101gr  -14.020 MoKy 16.940 122Rb  79.480 t 1825y 141.340 t 7 41430 ®BND 76360
102y .7.830 Mir  24.430 12Rb  87.390 t 1385y 152.200 t 795, _47'220 #ND _80'650
103gr 3,590 2Ky 29.360 1Rb  96.870 t 1345y 161.570 t 807 55490 OND  -82 660
104gr 2,950 W 36.920 1252ph  105.030 t 136gr 182.840 t 8y -53'330 o1 _86'650
105y 7.380 HiKr  42.000 16Rb 114.950 t 185y 205.530 t 82 ’ 0 ’
106 115 127 Zr  -64.080 Nb -86.370
Br  14.440 Kr  49.570 Rb 123.190 t 74 83 9
107 116 128 Y 22,670 t Zr  -66.200 Nb -87.300
Br 19.470 Kr  54.680 Rb 133.220 t - » 0
108 17 129, Y  -31.980 1 Zr  -71.590 Nb -86.280
Br 26.670 Kr  62.190 Rb 141.870 t 76 g5 o5
100, 118 130 Y  -38.490 t Zr  -73.120 Nb -86.840
Br 32.060 Kr  67.790 Rb 152.270 t 7 g6 %
110 119 131 Y -46.870 1 Zr  -77.760 Nb -85.830
Br 39.610 Kr 77.500 t Rb 161.490 t 8 a7 o7
111 120 132 Y  -52.670 Zr  -79.270 Nb -85.740
Br  45.200 Kr 85.350 % Rb 172.350 . 58.400 8, 83630 ®BNp 83500
12y 52.850 2Ky 95.140 T 1%Rb 182.130 t 80 ’ 8o ’ 09 :
13 122 135 Y  -61.250 Zr  -84.900 Nb -82.420
Br 58.520 Kr 103.120 % Rb 203.880 t 81 % 100,
g 66210 2 113160 Y  -65.990 Zr -88.820 Nb -79.860
S5 72000 L4 121400 + sy -9.400 t 82y  .68.200 %1zr  -87.860 10INb  -78.950
116, 79'510 125y 131'880 " r -16.300 T 8y -72.510 9zr -88.510 102\p  -76.330
U g5 740 e 140,920 + 2sr  .26.120 t 8%y 74340 %zr  -87.250 105Nb  -75.240
118G, 95'5 10t 121 150'710 " Bsr -31.950 8y .77.940 9zr -87.400 104Np  -72.070
119, : 128 : 74gr -41.110 8y  -79.340 %zr -85.630 105Nb  -70.770
Br 104.080 1 Kr 159.470 t 75 a7 % 106
120 120 Sr  -46.570 Y -82.960 Zr  -85.360 Nb -67.060
Br 113.960 t Kr 170.260 1 7 88 o7 107
121 130 Sr  -55.140 Y -84.290 Zr -82.550 Nb -65.260
Br 122.700 T Kr 179.620 t 77, 89 98 108
122 132 Sr  -57.870 Y -87.560 Zr  -81.300 Nb -61.230
Br 132.820 1 Kr 200.760 t 78 % 9% 108
g 141610 1 B4 223150 t Sr -63.610 Y  -86.480 Zr  -77.660 Nb -58.990
124, 152'180 + : °Sr -65.590 9y  -86.400 10zr  -76.720 H1ONb  -54.470
55 161080 + Rb -23.630 t 8gr  -70.350 92y -84.790 017y -73.260 1IN -52.010
g 171670 " “Rb -32.290 t 8lgr  .71.550 By  -84.330 1027y 72.150 H2Nb  -47.090
5 180.880 + Rb -38.130 t 825r  -75.950 %y 82210 1037y -68.300 13Nb  -44.220
128, 191'790 + "Rb -46.120 t 8gr  .76.690 %y  -81.170 104zr  -66.900 14Nb  -38.980
295 201550 + Rb -51.430 845r  .80.590 %y .78.190 1057r  62.690 115\Nb  -35.800
L1, 223'310 " Rb -57.310 853r  -80.960 97y -76.360 1067y .60.820 116Np  -30.450
133, 246'120 + “Rb  -60.230 865 -84.460 %y 72,550 077y -56.000 Nb  -27.000
: Rb  -64.970 87Sr  -84.980 %y -70.530 1087y .53.900 118\p  -21.460
S6kr -10.360 t ®Rb  -66.960 88gr  -87.850 100y _67.050 1097y .48.680 119p  -17.900
SKr  -17.520 % ®Rb -70.850 895r  -86.260 0y .65.100 107y .46.170 120\p  -12.420
%8Kr  -27.070 * 80Rp -72.070 95 -86.010 102y .61.230 M7y .40.580 121Np - -8.820
89%r -32.770 81Rb  -75.460 Slgr  -83.680 103y .59.150 127y .37.620 122Ny -3.560
OKr  -41.550 82Rb -76.290 925r  -82.870 104y 54,840 37y .31.790 12\b  0.320
Kr -46.230 8Rp -79.110 %3gr -80.140 105y .52.460 147y -28.490 124N 7.860
2Kr  -54.230 84Rb -79.710 %sr  -78.760 106y _47.580 157y .22.470 125\ 14.150
Kr  -56.640 85Rb -82.270 %sr -75.000 107y 44690 167y .19.010 126N 21.910
Kr  -62.370 8Rb -82.420 %sr  -73.010 108y _39.600 Wizy  -12.840 127Np - 28,510
Kr  -64.240 8Rb  -84.450 9Sr  -68.620 109y _36.400 187y 9.190 128\b  36.800 t
Kr  -69.170 88Rb -82.590 % -66.440 10y _30.760 97y .3.020 129\ph  43.720
Kr  -70.160 8Rb -81.840 9sr  -61.870 Hly 27130 1207y 0.670 130Np 52,580 t
®Kr  -74.060 9ORb -79.340 1005 _59.890 "2y .21.210 1217y 6.680 BINh  59.720
Kr  -74.410 9Rb -77.820 015 55.180 Wy .17.320 1227y 10.640 182\p  68.610 t
80  -77.820 9%Rb -74.730 10251 53,080 4y .11.180 137y 18750 t 133\b  76.240
8kr  -77.640 BRp  -72.730 1035, .48.100 1Sy .7.050 1247y 25.110 N 85.590 T
82Kr  -80.430 %Rb -68.640 1045 45,620 16y .0.880 1257y 33.430 t 135\b  93.680 t
8Kr -80.070 %Rb -65.870 1055 .40.230 "y  3.410 1267y 40.140 136Nb  103.640 t
84Kr  -82.400 %Rb -61.310 1065 _37.270 "8y 9,670 1277y 48.870 t B7Nb 112,290 t
8Kr -81.510 9Rb -58.550 075 -31.400 1% 14.050 1287y 55,920 1B8Nb  122.400 t
86Kr  -83.420 %Rb -53.820 1085 _28.330 120y 20.150 1297; 65170 t 139\p  131.660 t
8Kr -80.710 ®Rb -50.760 1095 22,000 12y 24.870 1807y 72.440 t 140Np 142,550 t
88Kr  -79.690 100Rp  -46.030 10gr  .18.310 122y 33.050 t Blzr  81.820 t IND 152.330 t



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess
43Np 173.770 T 84Tc -38.240 t Ry -65.500 9’Rh  -82.540 0lpg -85.410 W07ag -88.440
145\b  196.200 t 8Tc  -46.800 t %IRu  -68.490 %Rh -83.220 102pg  -87.870 10809 -87.610
yo  -7.600 :ch -52.880 ZzRu -74.270 19090Rh -85.520 ﬁpd -87.470 1‘1)ZA -88.750
Mo -14.910 1 88Tc -59.120 94Ru -77.190 101Rh -85.600 105Pd -89.440 nlAg -87.550
Mo 25150 1 Sch -62.540 95Ru -82.700 102Rh -87.350 mspd -88.390 112Ag -88.230
Syo -31.790 + goTc -67.970 96Ru -83.510 103Rh -86.800 107Pd -89.950 113Ag -86.660
Mo -41.060 ngc -70.890 97Ru -85.970 104Rh -88.090 msPd -88.470 114Ag -87.010
B\ -46.870 ngc -75.980 98Ru -86.150 105Rh -86.970 mgpd -89.520 115Ag -84.940
Mo -55.740 93Tc -78.740 99Ru -88.170 106Rh -87.810 11OPd -87.670 neAg -84.920
Mo -58.640 94Tc -83.570 100Ru -87.570 107Rh -86.490 de -88.290 117/.\g -82.590
Mo -64.780 95Tc -84.140 101Ru -89.200 lOBRh -86.750 112Pd -86.060 nsAg -82.270
8Mo  -67.460 96Tc -86.000 102Ru -87.950 ngh -85.040 de -86.320 119Ag -79.460
8o 72950 97Tc -85.820 103Ru -88.960 lloRh -84.970 de -83.660 120Ag -78.710
Mo -75.140 gsTc -87.340 104Ru -87.290 111Rh -82.680 115Pd -83.520 mAg 75.670
OMo  -80.160 gch -86.460 105Ru -87.910 112Rh -82.270 de -80.510 122/.\9 -74.680
Syo 82240 100Tc -87.410 108Ru -86.090 113Rh -79.520 de -80.200 123Ag -71.590
M0 -86.900 101TC -86.230 107Ru -86.280 114Rh -78.790 de -76.750 124Ag -70.480
B0 -86.790 szc -86.250 108Ru -83.790 115Rh -75.670 119Pd -75.900 125Ag 67.210
%Mo -88.410 103Tc -84.550 ngu -83.850 116Rh -74.670 mpd -72.180 126Ag -65.900
%Mo -87.620 104Tc -84.510 110Ru -80.870 117Rh -71.230 121Pd -71.100 127Ag -62.540
BMo  -88.790 105Tc -82.580 111Ru -80.410 nsRh -69.750 122Pd -67.260 128Ag 61.070
Mo -87.650 1OGTc -82.270 112Ru -76.990 119Rh -65.930 123Pd -66.060 129/.\9 57.650
%Mo -88.130 107Tc -79.700 113Ru -76.170 12ORh -64.160 124Pd -62.230 130Ag _55.640
®Mo  -86.060 108Tc -78.980 114Ru -72.450 121Rh -60.230 125Pd -60.840 131Ag -49.800
015 -86.060 mch -76.130 115Ru -71.340 122Rh -58.280 de -56.930 132Ag -45.280
10110 -83.530 110Tc -74.980 116Ru -67.220 123Rh -54.370 127Pd -55.350 133Ag -39.220
10240 _g3.450 111Tc -71.510 117Ru -65.740 124Rh -52.420 128Pd -51.480 134/.\g -34.200
19310 -80.860 112Tc -70.020 118Ru -61.290 125Rh -48.420 129Pd -49.350 135Ag -27.470
040 -80.440 113Tc -66.210 119Ru -59.420 126Rh -46.300 de -43.120 136Ag -22.210
50 77.370 114Tc -64.510 120Ru -54.800 127Rh -42.320 de -38.460 137Ag -14.880
10610 -76.580 115Tc -60.270 121Ru -52.760 128Rh -39.730 132Pd -31.910 138Ag -9.370
Y70 -72.950 116Tc -58.110 122Ru -48.100 129Rh -33.390 de -26.900 139Ag -2.180
1810 71,920 117Tc -53.660 123Ru -46.070 130Rh -28.330 134Pd -19.750 14OAg 3.710
10910 -67.760 118Tc -51.160 124Ru -41.520 131Rh -21.640 135Pd -14.260 141Ag 11.180
10 -66.220 nch -46.450 125Ru -39.310 132Rh -16.140 136Pd -6.670 MAg 17.350
0 -61.740 120Tc -43.720 126Ru -34.770 133Rh -9.000 137Pd -0.920 143Ag 25.100
12,0 59 950 121Tc -38.970 127Ru -32.080 134Rh -3.090 de 6.830 144Ag 31.640
1300 -55.120 122Tc -36.190 128Ru -25.280 135Rh 4.720 139Pd 12.750 145Ag 39.650
4y 52850 123Tc -31.550 129Ru -20.110 136Rh 10.730 mpd 20.790 146/.\ 46.760
Wy 47720 124Tc -28.780 130Ru -13.030 137Rh 18.720 de 27.220 147Ag 55.610 t
6y -45.220 125Tc -24.170 131Ru -7.390 138Rh 25.210 de 35.510 1 148Ag 63.340 f
Uyo 30.870 126Tc -20.920 132Ru 0.250 139Rh 33.280 143Pd 42.190 149Ag 72.480 t
U8y 37,050 127Tc -14.020 133Ru 6.150 140Rh 40.280 144Pd 50.770 t 150Ag 80.820 t
190 -31.610 128Tc -8.390 134Ru 14.380 t 141Rh 48.840 t de 57.950 151Ag 90.330 t
12010 28740 129Tc -1.190 135Ru 20.610 142Rh 56.050 14spd 67.250 1 152Ag 98.960 t
21440 23350 130Tc 4.840 136Ru 28.870 1 143Rh 64.770 t WPd 75.270 £ 153Ag 108.810 t
12210 -20.500 131Tc 12.620 137Ru 35.590 144Rh 72,520 % 148Pd 84.860 t 154Ag 117.810 t
2310 -15 330 132Tc 19.010 138Ru 44.230 t 145Rh 81.890 t 14gpd 93.360 t 155Ag 127.840 t
2440 -12.000 133Tc 27.240 1 139Ru 51.250 146Rh 90.360 t 150Pd 103.490 t 156;\9 137.100 t
1250 -4.540 134Tc 33.890 140Ru 60.380 1 147Rh 100.240 t 151Pd 112.400 t 157Ag 147.640 t
2610 1.190 135Tc 42.360 t 141Ru 67.860 % 148Rh 109.180 t 152F>d 122.830 t 159Ag 157.340 t
270 8.840 136Tc 49.350 142Ru 77.120 1 149Rh 119.480 t 153Pd 132.030 t 161Ag 178.490 t
280 15000 137Tc 58.220 t 143Ru 84.990 t 150Rh 129.010 t 154Pd 142,590 t 163Ag 200.140 t
1296 23.160 t 138TC 65.820 t 144RU 94.940 T 15:th 139.710 T 155Pd 151.850 t 165Ag 222.430 1
13000 29,690 139Tc 74.970 t 145Ru 103.480 t 152Rh 149.500 t 158Pd 172.800 t Ag 245.360 T
Yiyo 38410 1 140Tc 83.020 148Ru 113.820 t 153Rh 160.250 t 160Pd 194.530 t ey 5850 1
B2y0  45.060 141Tc 92.540 t 147Ru 123.050 1 155Rh 170.040 t 162Pd 216.800 t 9y -13.510 1
133 Tc 100.960 T Ru 133.790 t Rh 191570 1 Pd 239.820 t 0

Mo 53.960 t 142 148 157 Ccd -23.860
Bio 61160 143Tc 111.040 1 150Ru 143.480 t lngh 213.830 t 0ag 21340 t %y -30.820 1
BSyo 70800 1 144Tc 120.150 1 152Ru 164.860 1 Rh 236.760 t Yag 31,000 t %Cq -40.350 1
13\ 78,130 t P 138'258 T ol ;gg'zgg T %pd  -6.060 t 2pg  -37.800 t %Cd  -46.580
B\ 87.850 t LG 140240 1 ey 208.260 T ¥pq  -13.810 BpAg  -46.650 T %Cd  -55.230
18\o  95.930 t ol 151270 1 ey 281230 ®pd  24.270 * %pAg  52.640 9cd  -60.040
%Mo 106.010 t 149? ig;g;gi Ru 254.730 1 8pd  -31.130 t %Ag  -59.500 %cd  -67.250
140\o  114.700 t 151TC > ‘ 8Rh -21.560 T Opg  -40.720 * %Ag  -63.950 9cd -69.800
1Mo 125.320 t rsar 05.770 1 8Rh -31.280 t %pd  -46.840 9Ag  -70.660 100cd  -74.080
12\Mo0 134570 t Te 228550 1 8Rh -38.200 1 9pd  -55.520 %BAg  -72.940 0lcy  -75.840
143\Mo 145540 t 82Ru  -6.850 t 8Rh -47.060 T Bpd  -59.360 Ppg  -76.530 102cd  -79.640
1Mo 155.300 t 8Ru  -14.410 t %Rh -53.110 %pd  -65.980 00pg  -78.170 103cd  -80.690
16\Mo  177.210 t 8%Ru  -24.670 9Rh -59.340 %pd  -69.830 W01ag -81.270 104cd  -83.970
18\0 199.980 t 8Ru  -31.270 % 9Rh  -63.010 %pd  -76.180 102pg  -82.170 105cd  -84.330
10\ 223.070 t 8Ru  -40.880 * SRh  -68.950 pd  -77.960 108pg  -84.780 106cy  -87.150
21c 22160 z;Ru -47.060 Z‘;Rh -72.550 Zzpd -81.270 12:Ag -85.050 iz;cd -86.930
®1c 31340 1 89Ru -55.980 96Rh -78.310 mopd -82.230 106Ag -87.100 mgcd -89.240

Ru -59.340 Rh -79.730 Pd -85.210 Ag -86.830 Cd -88.490



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

10cd  -90.390 12n .87.970 12gn  .88.710 1183 .88.070 123Te  -89.060 127 .89.060
Hlcd -89.210 3 -89.410 133 -88.350 195 -89.510 124Te  -90.470 128 .87.810
12cd  -90.590 14 -88.600 1450 .90.530 1205 .88.490 125Te  -89.000 129 .88.560
13cd  -89.090 15n  -89.580 155 -89.890 121g5h  -89.680 126Te  -90.040 130 _87.000
14cd  -90.030 116n -88.300 165 .91.460 1225 .88.490 127Te  -88.330 8L .87.450
15cd -88.080 1 -88.960 17sn-90.230 123g5h -89.350 128Te .88.970 182 85,790
16cd  -88.730 118y _87.260 183 .91.670 1245p  -87.800 129Te  -87.010 133 .85.910
"cd  -86.400 19 -87.680 1930 .90.070 125gh .88.280 130Te  .87.330 134 .84.050
H18cd  -86.720 120y _85.650 1205 .91.170 1265p  -86.470 18lTe  -85.180 135 .83.690
19cd  -84.000 2y .85.670 121gn  .89.230 1275h  -86.650 182Te  -85.300 136 .79.380
12004 -83.930 122In .83.480 1225 -.90.000 1285h  -84.580 133Te  -83.020 B .76.490
2lcd  -80.990 123 .83.320 1233n  .87.900 1295 .84.500 134Te  -82.440 138 72,130
122cd  -80.750 1240 -80.870 12450 .88.300 B0gp  .82.210 135Te  .77.870 139 .68.850
123cd  -77.740 1250 -80.400 1255 .85.930 Blgp  -81.840 136Te  -74.740 140 _64.000
124cd  -77.190 126n  .77.760 12630 .86.010 182gh  .79.570 187Te  -69.820 14 .60.670
125¢cd  -74.000 27y 77.120 1275n -83.480 133gp 78,570 138Te  -66.510 142 55550
126cd  -73.250 1280 .74.320 128350 .83.290 134gp  .73.780 139Te  -61.090 43 52,140
127cd  -69.990 1290 .73.420 12950 .80.600 135gp -70.380 140Te  .57.490 144 _47.060
128cd  -68.980 30y 70,510 1305 .80.100 1365p  -65.220 141Te  -51.830 145 .43.310
129cd  -65.680 Bl -69.030 Blgn .77.330 B7sh  -61.350 142Te  .48.290 148 _37.870
130cd  -64.050 32n .63.820 18250 .76.340 1385p  -55.910 43Te  -42.630 47 33,770
18lcd  -58.350 33y 59,780 13gn .71.120 139gh  .51.740 144Te -38.820 148 27.980
18204 -54.320 B4n  -54.140 B4sn  -67.510 140sh  -45.800 145Te  -32.930 149 .23.430
133cd  -48.260 3% -49.760 13550 .62.080 Hlgh 41,720 146Te 28530 150, .17.460
134Ccd  -43.660 60 -43.520 136gn .57.970 142gh  -35.940 47Te -22.300 1 12,600
135¢cd  -37.160 B7n -38.750 735n -51.960 143gp  -31.550 148Te 17590 %2 6.120
136Ccd  -32.150 B8y 32,230 183 .47.770 144gp 25,590 149Te  -10.990 153 .0.680
1¥7cd  -25.060 39y 27.310 13950 .41.270 1455p  -20.740 %0Te  .5.860 4 6.090
138cd  -20.120 140y .20.720 1405 .36.920 1465p  .14.220 BlTe  1.200 195 12220
139¢d  -12.960 ¥y .15.660 11gn .30.590 47sh  -9.060 1%2Te  6.840 156 19570
140cq  -7.630 20 .9.000 14250 .26.080 148gp 2310 153Te  14.140 %7 26.170
4lcd  -0.430 30 -3.500 4330 .19.540 49gh  3.450 1%4Te  20.280 158 34.190
“2cd  5.190 ¥4 3540 1450 -14.620 1505 10.780 1%5Te  28.190 19 41.370
43cd  12.810 50 9.450 14530 -7.650 1lgh  17.010 1%6Te  34.940 160 49,630 t
144cd  18.790 8 16.930 6gn 2190 1525 24510 157Te  43.340 1 161 56.990
145cd  26.730 ¥n 23.290 %75 5.000 153g5p  31.170 1%8Te  50.710 162 65.630 t
146cd  33.380 18nh  31.410 t 14830 10.920 1545h  39.100 1¥Te  50.450 t 163 73.410 ¢
47cd  41.940 1 49 38,530 14930 18.870 1555h  46.410 160Te  66.940 t 164 82530 t
148cd  49.220 0 46.890 t 105 25,370 1%65h 54,950 t 16lTe  76.150 t 165 90.470 *
49cd  58.210 1 Bln  54.340 lgn  33.460 t 1575 62.710 162Te  84.100 t 166 99.740 t
1%0cd  65.920 %2 62,990 t 15250 40.310 1%8sh 71630 T 163Te  93.650 t 167 107.760
%lcd  75.160 t 153 70.840 t 153g5n 48770 t 1%sh  79.610 t 164Te  101.940 t 168 117.490 1
1%2cd  83.210 % B4 79.960 t %450 56.090 1605 88.950 T 15Te  111.710 169 125760 t
1%8cd  92.850 t 155 88.420 t %550 65.200 t 1Blgh  97.460 t 186Te  119.930 t 170 135,700 t
1%4cd  101.330 t %6 97.880 t 1%65n 73100 1625h  107.190 t 167Te  130.160 T 7 144320 t
1%5cd  111.350 t 70 106.420 t 1%75n  82.410 t 1635h  115.900 t 168Te  138.580 T 172 154.450 t
156cq  120.040 T 58n  116.430 1 1585y 90.570 t 1645h  126.020 t 169Te  149.080 t 173 163.500 t
157cd  130.440 t 90 125560 t 1%93n100.390 t 165g5h  134.750 t 170Te  157.900 t 174 174.060 t
158cqd  139.750 T 160n 135980 t 1605 109.040 t 1665h 145,180 t 7lTe 168.580 t 175 183.380 t
1%9cd  150.650 t 16y 145430 t 16lgn 119.330 t 167sh  154.100 t 172Te 177780 t 176 194.140 t
160cq  160.240 t 1620 156.150 t 1625 128.220 t 1683h  164.740 t 13Te 188.800 t 77 203.880 t
162cd  181.190 t 163n  165.650 t 1635 138.760 1 1695h  174.120 t 174Te 198.320 t 178 214.930 t
164cd  202.880 t 185n  186.570 t 16450 147.830 t 170sh  185.000 t 176Te  219.410 t 179 225,670 t
186Cd  224.960 t 7In  207.940 t 15sn  158.770 T 11sh 194.760 T 18Te 241.770 1 108
188cq  247.700 t 190 230.030 t 16sn  167.900 T 13sh 215.920 t 106, mgxe 42870 %
170, 7 168 175 | -43.880 t Xe -46.280
Cd 271.080 t mm 252.650 t 170Sn 188.560 1 Sb 237.610 t 0 _aga10 t 10 52010
By 13650 + In 275630 1 Lph 209.960 104Te 49330 ¥ 108 52740 t lixe 54.800
%n  -21.290 t %sn  -5.820 t 1743“ 231.820 1 105Te 52,700 109 57,710 t 112xe -60.030
%|n  -31.070 t %sn -13.710 t SN 254.180 106Te .58.180 10 .60.430 13%e  -62.240
%|n  .37.900 t %sn  -24.080 t 1025 .50.610 t 107Te  -60.810 1Y .64.910 1l4%e -67.010
n -46.910 t 9Sn  -31.270 £ 103gh  .55.860 t 18T -65.690 121 .67.060 115%e -68.810
%n  -52.920 %sn  -40.780 104gp  .59.150 t 19Te  -67.650 13 .71.090 116xe .73.010
®In  -60.410 9sn  -47.070 105gh  .63.860 t 10Te  .72.070 14y 72,720 Wixe -74.210
100y _63.650 1005 .55.820 1065 -66.430 HiTe -73.460 15 .76.400 118xe -77.900
0%y .68.050 10lgn 59,180 W07sp  -70.620 H2Te  -77.430 18 _77.470 9%e -78.720
025 70,510 10250 .64.270 1085 .72.500 13Te  -78.320 17 .80.470 120xe  -81.860
103y _74.460 1035 .66.890 109gh  .76.150 4Te -81.840 118 .81.170 121%e -82.390
04 -76.190 1045 71510 Wgp  -77.480 115Te  -82.380 119 _83.680 122xe -85.270
105n 79,550 1055 .73.320 Hlsp  .80.690 116Te _85.250 120 .83.890 123xe -85.210
106 .80.670 106 -77.450 12g5h  -81.520 7Te -85.270 12 .86.280 124%e -87.650
07y -83.550 075 .78.630 135p  -84.300 18Te  -87.660 122 .86.060 125%e -87.170
108n 84,030 1083 .82.200 H4sh  -84.680 H19Te -87.240 123 .87.900 126xe -89.210
109y _86.420 1095 .82.770 15gp  -87.030 120Te  -89.300 24 .87.410 127%e  -88.260
10y _86.430 105 .85.920 16sp .86.910 121Te  -88.580 125 .88.820 128xe -89.790

My -88.390 Hlgn .85.990 7sp  -88.610 122Te  .90.270 126 _87.920 129 -88.650



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

130xe -89.810 134Ccs  -86.890 13983 -85.020 452 -72.910 152Ce  -59.410 155pr 55,810
181%e -88.380 135cs  -87.650 14085 -83.280 146 2 -69.020 153ce  -55.460 156pr 52,000
182xe -89.330 136Cs  -86.270 141Ba  .79.790 147 2 -67.000 1%4Ce -53.110 157pr  .49.160
133%e  -87.660 187cs  -86.420 1423 -77.880 148 4 -63.180 155Ce  -48.740 158pr 44520
134xe -88.200 138cs  -82.910 14385 .73.980 1492 -60.780 1%6Cce -45.760 159pr .40.900
135xe -86.560 139¢s -80.610 144Ba -71.880 150 2 -56.860 157Ce  -40.730 160pr 35,900
136xe  -86.460 140cs  .76.850 1453 -67.540 15l 5 -54.250 1%8ce  -36.920 16lpr  .31.670
187xe -82.390 lcs -74.400 146Ba  -65.220 %21 3 -50.110 199ce -31.440 162pr  _26.210
138xe -80.070 42cs -70.370 147Ba  -60.960 1532 -47.240 160ce -27.080 163pr 21,530
139%e -75.740 3cs -67.700 14835 -58.400 154 a2 -42.850 16lce -21.060 164pr  .15.490
140xe -73.020 144cs  -63.280 1498 -53.860 155 5 -39.310 162ce .16.210 165pr  .10.420
141%e -68.440 145cs  -60.520 1505 -50.980 1561 5 -34.140 163ce  -9.730 166pr 4,310
142xe -65.650 146Ccs  -55.960 15133 -46.250 %72 -29.940 164Ce  -4.330 17pr  0.830
143%e -60.660 47cs -52.960 1523 -43.180 158 5 -24.270 165ce  2.290 168pr 7310
144xe -57.820 148cs  .48.260 15335 -38.270 192 -19.430 166Ce  7.630 169pr 12,960
145%e -52.810 49cs  -44.750 15483 -34.710 160 5 -13.280 167Ce  14.620 70pr  19.830
146xe -49.510 1%0cs  .39.750 1%5B5 .28.970 16l 5 .7.860 168ce  20.420 7lpr 25660
147xe -44.370 11cs  -36.090 156Ba  -24.630 1621 54 .1.210 189ce 27.840 172pr 32,760
148%e -40.710 1%2Ccs -30.980 157Ba -18.580 832 4.620 10ce 33.870 1pr  38.680
149%e -35.080 1%3cs  -26.910 15835 -13.550 164 a2 11.580 lCe  41.530 174pr  46.330
150xe -31.150 1%4cs  -21.150 1%98a  -6.920 185 5 17.430 12Ce 47590 5pr  52.480
151%e -25.460 1%5Cs  -16.250 16085 -1.370 166 5 24.630 1%ce 55710 t 176pr  60.430
152y -21.180 1%6cs  -10.050 161ga  5.840 17 2 30.920 174ce  62.060 pr  67.100
153%e  -14.900 17Cs  -4.640 16285 11.850 168 5 38.490 15ce  70.430 t 178pr 75320 t
1%4xe  -9.990 1%8cs  2.190 16333 19.240 169 5 45.070 176ce  77.260 1%y 82.560
1%5xe  -3.220 %9cs  8.210 16483 25.430 170 5 52.940 7ce  86.000 t 180pr  91.190 t
1%6xe  2.340 180cs 15,560 16585 33.130 a2 59.550 178Ce  93.290 18lpr 98,680
17%e  9.540 Blcs  22.130 16683 39.630 212 67.820 t 1ce 102.490 t 182pr  107.640 t
1%8xe  15.760 162Cs  29.690 167Ba  47.700 2  74.640 180ce 110.090 t 183pr 115550
1%9xe  23.580 183cs  36.310 16835 54.430 4 a 83.200 t 1BlCe 119.430 t 184pr 124.900 t
160xe  30.290 164Cs  44.350 16985 62.850 T 5.2 90.450 182Ce 127.550 t 185pr  133.750 t
16lyxe 38.410 t 185Cs  51.360 1083 69.670 1762 99.350 t 183Ce 137.280 t 187pr  156.460 T
162xe  45.210 166cs  59.640 t 1'Ba  78.490 t T a 107.160 £ 184Ce 146.380 t 189pr 179560 T
163%e  53.680 T 187Cs  66.870 17283 85.450 178 2 116.420 t 186Ce 169.750 t ¥lpr 202.350 t
164%e  61.030 168cs  75.430 t 1%Ba  94.490 t 9 4 124590 1 190ce 217.020 1 198pr  225.340 t
165%e  69.810 189cs  82.800 174Ba  101.940 % 180 5 134.040 t 192Ce  240.770 t 197pr 271530 t
186xe  77.250 170cs  91.830 t 1753 111.250 t 18l 5 142530 t 19%ce 288.280 t 199pr 204580 t
167%e  86.310 1 cs  99.350 1%Ba  119.220 % 182 a2 152.470 t 1%ce 312.080 t 120
168xe  93.830 172Ccs  108.530 t 7Ba  129.000 t 183a 161.950 t 118 mNd 24720 %
169 103.410 t 73cs 116.440 t 17833 137.230 t 116 ugpr -25.100 1 mNd -28.930 %
170xe 111.130 % 174cs  125.960 t 11984 147.250 t ooe 730460 % o, ~31.500 mNd -35.520
7¥e 120,870 t 5cs 134.340 t 1803, 155,850 t S 34220 % ol 35390 T g -39:140
172xe  128.930 % 178Cs  144.290 t 8lga  166.150 t noss 40-500 o 41490 T 125Nd 45160
173 177 182 Ce -43.770 Pr -44.940 t Nd -48.190
174><e 138.910 1 178Cs 153.030 1 Ba 175.850 20Ce 49,540 2 50360 1 126Ny 53540
e 147490 1 oS 1631101 145 30,940 t 121ce 52,500 124pr 53380 127Ng 55,890
Xe 157.850 t Cs 172.280 115 122 125 128
Veye 166760 1 10Cs 182700 1 116La -37.150 t 123Ce -57.750 126Pr -58.100 129Nd -60.720
iye 177350 1 11Cs 102760 1 117La -40.780 t 124Ce -60.180 127er -60.520 130Nd -62.430
e 186.580 T " 118|_a -46.370 t 125ce -64.900 mpr -64.730 131Nd -66.600
9ve 197570 1 113Ba -36.470 t 119La -49.510 t lZec:e -66.690 129Pr -66.460 132Nd -67.920
0ye 207.750 114Ba -40.070 £ 120|_a -54.660 t 127ce -70.960 mpr -70.070 133Nd -71.680
Ba -46.110 La -57.290 Ce -72.070 Pr -71.310 Nd -72.310
H0cs -37.310 t 11583 -49.220 12 5 -62.060 128ce -75.700 18lpr 74,530 ¥4Nd -75.710
s -43.110 1165 -54.680 12215 -64.320 129Ce -76.380 132pr _75.360 B5Nd  -76.310
12cs  -46.650 t 17Ba -57.130 123 2 -68.440 B0ce -79.520 133pr _77.930 136Nd  -79.140
3cs -51.940 t 11885 -62.160 124 2 -70.230 Blce -79.800 134pr 78,540 BNd -79.580
4cs -54.890 T 11983 -64.160 125 5 .73.870 132ce .82.570 13%pr  .80.900 138Nd -81.950
15cs  -59.830 12085 .68.600 126 5 -75.040 133ce -82.360 136pr  _81.320 139Nd  -82.060
16Cs -62.150 12135 .70.380 1212 -78.050 34ce -84.740 B7pr  .83.190 1ONG  -84.420
17cs  -66.480 1225 -74.330 128 5 -78.760 135Ce  -84.680 138pr  _83.150 INd  -84.210
18cs .68.370 12385 .75.520 129 2 -81.330 136Ce -86.530 3% _84.870 142Nd  -86.050
H9cs -72.180 1243 -79.160 130 5 -81.540 1¥7ce  -85.990 140pr 84,810 143Nd  -84.020
120cs  .73.630 12585 .79.700 18l 5 -83.770 138ce -87.560 141pr 85890 144Nd  -83.790
12lcs  .77.090 126g5 -82.780 13212 -83.750 139Ce -86.810 142pr  _83.830 15Nd  -81.520
122cs .78.120 12785 -82.860 133 2 -85.300 140ce -88.120 143pr  .83.030 146Nd  -80.840
12cs -81.160 12885 -85.460 134 a2 -85.260 lce -85.470 144pr .80.780 WINg -78.320
124cs  -81.700 12985 -85.110 135 2 -86.630 42ce -84.550 Spr 79,650 8Nd  -77.490
125Cs  -84.140 1305 .87.260 136 2 -86.070 143ce -81.730 16pr  _76.840 1ONd  -74.490
126cs  -84.290 131Ba  -86.690 187 5 -87.210 144ce -80.520 7py 75560 150Ng  -73.690
127cs  -86.270 1325 -88.440 138 2 -86.640 145ce -77.260 18pr 72,400 15INd -70.930
128Cs -85.940 13383 -87.570 139 2 -87.380 146Cce -75.690 9pr - 70.980 152Ng - -70.010
129cs  -87.520 1343 -88.930 140 5 -84.470 47ce -72.090 150pr 67,950 153Nd  -67.150
130cs  -86.890 1353 -87.900 141 2 -83.000 148ce -70.510 151pr  _66.440 154Nd  -65.850
1Blcs -88.130 1363 -88.920 14215 -80.050 49ce -66.840 152pr  _63.390 155Nd  -62.450
182Cs  -87.200 187Ba  -87.780 1434 -78.270 10ce -65.070 153pr  _61.560 156Nd  -60.670

133cs  -88.140 1383 -88.500 ¥4 a -74.940 151ce .61.430 154pr  .58.140 157Nd -57.010
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1%8Nd  -54.560 15pm  -68.130 1%29m  -74.750 M9Eu -76.450 7Gd  -51.270 23Gd  301.040 t
1%Nd  -50.110 155pm  -66.850 18gm -72.770 0gy  -74.850 138Gd  -55.650 24Gd  310.780 t
160Nd  -46.960 156pm  -64.000 1%4gm -72.580 Blgy -74.770 1¥9Gd  -57.390 25Gd  321.840 t
16INd  -42.100 157pm  -62.370 1%5sm -70.250 152gy  -72.980 140Gd -61.540 26Gd  331.560 t
162Nd  -38.430 1%8pm  -59.090 1%6sm  -69.530 18gy -73.380 11Gd -63.120 28Gd  352.700 t
163Nd  -33.150 19pm  .56.840 1%7sm  -66.830 B4y -71.920 142Gd  -66.890 w01y 7880 t
164Nd  -28.900 160pm -52.860 1%85m  -65.590 5gy -71.740 143Gd -68.280 Loy, 1 4.400 +
165Nd  -23.190 161pm  .49.850 1%9gm  -62.500 156Ey  -69.980 14Gd  -71.850 13y
186Nd  -18.640 162pm  -45.550 180sm  -60.720 B7Ey -69.410 145Gd -73.040 13312 ';i'ggg T
167Nd -12.730 163pm  -42.060 16lsm -56.880 158gy  .67.090 146Gd  -76.080 vy, '27'8501
168\ -8.090 164pm  -37.200 1625m  -54.430 9y -66.040 WGd -75.290 1357y, '33'250
19Nd -1.750 185pm  -33.290 1835m  -50.300 180Ey  -63.430 148Gd  -76.240 w367y, '36'200 T
0Nd  3.340 166pm  -28.100 1645m  -47.240 16l .61.780 9Gd -75.040 137 T
INd  10.010 157pm -23.740 185sm -42.730 162gy  -58.500 1%0Gd -75.750 me -41.070 1
172Nd - 15.280 168pm  .18.340 1665m  -39.320 163g,  .56.230 11Gd  -74.090 me -43510 1
I8Nd 22.240 18%pm  -13.850 167Sm  -34.330 184Ey  -52.530 152Gd  -74.750 14012 'gg'ggg T
174Nd - 27.680 0pm  -8.060 1685m  -30.480 165gy  .49.810 153Gd  -72.890 uay '54' 420
175Nd  35.140 lpm 3,170 1895m  -25.220 166Ey 45,800 1%4Gd  -73.810 vy '56'770
16Nd  40.870 2pm 2,940 10sm -21.280 7Ey  -42.600 1%5Gd -72.120 wagy ’60'560
INd - 48.670 pm  8.070 7lsm -15.700 168, .38.110 1%6Gd  -72.500 taamr
18Nd  54.820 174pm  14.560 1725m -11.360 9By -34.410 17Gd  -70.890 14512 '22'?28
19Nd 62,980 T 75pm  19.800 13sm  -5.400 0Ey  -29.700 1%8Gd  -70.690 iy '67'890
180Nd  69.650 6pm  26.850 74sm  -0.740 ey -25.970 19Gd -68.570 vy '71'000
1BINd  78.160 t pm  32.420 %sm 5550 2Ey -20.940 180Gd  -67.990 usy, '70'720
182Nd - 85.280 78pm  39.690 176sm  10.380 ey -16.750 161Gd  -65.520 1ager
185Nd  94.040 t % m  45.790 17Sm  17.260 gy -11.250 162Gd  -64.440 150Tb -71.680
184Nd 101.570 180pm  53.380 178sm  22.310 gy -6.790 16364 -61.330 151Tb -71.100
185Nd  110.660 t 8lpm  59.930 1%Sm  29.530 gy -0.920 164Gd  -59.490 15212 'Zé'ggg
186Nd  119.060 t 182pm  68.080 t 180sm  35.060 gy  3.750 15Gd  -56.120 1537 _71'420
188N 141.210 t 183pm  74.990 18lsm 42530 78y 10.110 166Gd  -53.910 sy, '70'180
10Nd  163.390 1 %4pm  83.360 T 1825m  48.720 gy 15.110 17Gd  -50.110 157, ’71'170
192Nd  185.520 t 185pm  90.640 1835m  56.660 180, 21,750 168Gd  -47.410 156mr o
19Nd  207.780 t 186pm  99.290 t 184sm  63.180 BlEY 27170 169Gd -43.070 15712 'gg'ggg
19%Nd  230.220 t ’pm 107.470 t 185sm 71310 1 1B2Eu 34.270 0Gd  -39.920 1581 _69'560
198Nd  252.530 t 189pm 129.130 t 185m  78.140 18y 40.250 1Gd -35.420 o7y, '69'560
200Nd 274,930 t ¥1pm 150.420 t 87Sm  86.570 T 1B4EL 47.810 172Gd  -32.240 1607y, '67'910
202Ng 297.810 t 19pm 171.790 1 1885m  94.400 * 185Ey 54,080 18Gd -27.350 o1y ot
204Nd - 320.920 1 1%pm  193.480 t 1%0sm 115.150 t 186Ey 61.760 74Gd -23.630 162Tb -67.470
206Nd  344.210 1 9%pm 215.170 t ¥1sm 126.160 t 7By 68.370 15Gd -18.330 16312 '22'228
208Nd  367.170 t 19pm 236.730 t 1925m 135.770 t 188Ey  76.450 T 16Gd  -14.290 1oy, '61'980
20Nd  390.270 t lpm 258.620 t 19sm  156.420 t 9B 84.150 7Gd  -8.580 1667y, '60' 470
22Nd  413.610 1 2035pm  280.810 T 19%5m  177.400 t 190gy  94.580 t 178Gd  -4.430 o671, '57'620
2Nd  437.190 1 205pm  303.230 t 1%sm 198.360 t 91Ey 104.000 T %Gd  1.880 w67y, ’55'610
2250 19670 + iz;Pm 325.590 t zz‘ZJSm 219.270 t izEu 114.470 + i:?ed 6.300 1687y, :52:310
2pm 26.420 213Pm 347.980 t 2048m 240.550 t 194Eu 123.870 t 182(3d 12.840 169Th 49760
2ipm 30630 um 393.320 t Sm 262.090 t Eu 134540 t Gd 17.880 70Ty -45.970
125 Pm 416.270 1 265m  283.730 T 19%Eu 143.940 t 183Gd  24.780 171

Pm -36.650 1 2085  305.430 t 196y 154.700 t 184Gd  30.370 b -43.020
126pm .40.310 t 1245m .19.530 t 210 : 197 : 185 : 172Th  -39.080
ipm -45.600 Sqm 23.740 + 21ZSm 327.210 t 198Eu 164.170 t 186Gd 37.680 3Ty 36,040
128 126 Sm 349.330 1 Eu 174.800 t Gd 43.510 17

Pm -48.570 t Sm -30.400 % 214, 100 187 “Tb -31.630
129 127 Sm 371.300 t Eu 184.380 t Gd 50.970 175

Pm -53.380 t Sm -33.990 216 200 188, Tb -28.100
Wpm &5 650 86 39,900 Sm 393.690 1 Eu 195.070 t Gd  57.230 oy 23920

Mgy 204.780 t 189Gd  65.180

18lpm  -59.900 1295m -42.850 126gy  .14.360 t 202 190 77Th  -19.340
182pm -61.760 130sm  -48.230 27Ey -20.950 t 203? ;;:'ggg T 19123 ;;41128 18Tph  -14.150
133pm  .65.320 18lgm -50.570 128gy 25,160 t 204 Y : T 102 : T 18Th  -10.050
13pm -66.780 1329m  -55.360 12%ey -31.050 t ZOSEU 236.280 1 19363 01.280 1 180Th  -4.320
1%5pm -70.170 183sm -57.020 10Ey -34.560 t ZOBEU 246.230 1 1946 101540 1 BlTh  -0.010
1%6pm -71.240 1345m  -61.410 BlEy -40.010 t 207E” 257.140 1 msGd 110420 1 182Th  6.160
187pm -74.090 1%5sm  -62.860 132Ey -42.900 t 2anu igg'ggg T 19522 i;;'ggg T 1837h  10.990
138pm  .75.030 1365m  -66.720 18gy -47.490 t 209 Y : T 197 i T 1841 17.510
189pm -77.550 187sm  -67.810 14Ey  -49.990 ZnE“ 288.060 med 140.440 1 185Th  22.850
140pm  .78.300 1385m  -71.170 5gy  -54.360 ME” 809.490 1 ngd 149.290 1 186Th  20.710
4pm -80.520 139gm  .72.260 B6Ey  -56.280 213Eu 820.530 1 20063 159.790 1 187Th  35.320
142pm -81.070 140sm -75.420 7By -60.160 215Eu 330.870 2016 168.840 1 188Th  42.430
43pm  -82.930 41sm -76.020 B8ey 61750 mE“ 852.210 1 MGd 179.560 1 189Th  48.560
144pm -81.480 1425m  -78.990 1%Ey  -65.260 Eu 373.990 1 20323 igg'iig T 1%0Th  55.730
145pm  .81.280 43sm -79.570 M0gy  .66.990 18Gd -13.670 t 20igg 208'5801 ¥1Th  62.540
146pm  -79.490 1445m -82.010 M1gy  -70.000 1%Gd -17.860 t 20554 219‘390 192Th  72.300 t
47pm -79.010 145sm -80.590 M2gy  -71.360 10Gd -24.310 20654 228'6601 193Th  80.960 t
148pm  .76.940 1465m  -80.960 Mgy .74.360 BlGd -27.900 * 20754 239‘320 " 19Th  90.700 t
145pm  -76.260 147sm  -79.230 Mgy -75.520 182Gd  -33.890 2804 248,700 %5Th 99520 t
10pm -73.890 1485m  -79.310 ¥5gy  -77.990 1383Gd  -36.580 2094 259'5301 196Th  109.490 t
%1pm -73.360 1495m  -77.090 Mgy -77.140 184Gd  -42.000 2004 289,220 ¥7Tp  118.140 1
152pm  .71.180 1%05m -76.790 Wgy 77,570 135Gd  -44.480 12 ‘ T 19%Th 128170 t
153pm -70.470 151sm  -74.680 M8gy  -76.350 138Gd  -49.330 Gd 290030 T 199Th  136.890 t
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20T 146.860 T 187Dy 20.860 4o -36.670 166gr  _65.080 1%8Tm  -58.840 49yp -33.120
01Ty 155.940 + 188Dy 26.130 178Ho -32.470 17Er  -63.260 1%9Tm  -60.750 150yp  -38.500
202Th  166.020 t 189Dy 33.100 %Ho -29.160 188gr  62.970 180T .60.470 15yh  -41.400
203Th  175.050 1 190py  38.450 180Ho -24.600 6% -60.970 61T -62.010 152yh  -46.330
204Th  185.250 T 191Dy 45500 18lHo -21.190 70gr  -60.160 162Tm  -61.680 153yh -47.290
205Th  194.300 t 192py  51.760 1821y .15.940 gy .57.760 163Tm -62.720 154yh  -50.100
206Th  204.430 t 1%py  61.310 t 183Ho -12.200 172gr  56.520 14Tm  -61.990 %5vh  -50.830
207Tp  213.450 t 1%4py  69.460 t 840 -6.630 18gr  .53.640 165Tm  -62.820 156yp -53.310
08T 223.690 T 1%py  79.140 t 185Ho -2.430 74er  -51.860 1%6Tm  -61.900 157yp  -53.640
29Ty 232,910 1 1%py  87.320 t 18Ho  3.390 175gr  -48.730 Tm  -62.360 158yh  -55.900
20Th  243.290 t 97py  97.180 t 8Ho  8.070 78gr  .46.770 168Tm  -61.260 15%vh  -55.650
21Th  253.080 T 19%8py  105.200 t 188Ho  14.360 7Er  -43.130 1%5Tm  -61.260 160yh  .58.060
212Th  263.550 t py  115.110 t 1890 19.490 178y .40.710 170Tm -59.810 16lyph -57.820
23Tp  273.150 1 200py  123.300 t 1%0Ho  25.690 1% -36.560 1Tm -59.200 162yh  .59.860
2Th 283560 t 20lpy  133.300 t 4o  30.920 180gr  -33.820 2Tm  -57.360 163yp  .59.370
215Tp  293.270 1 202py  141.740 t 192Ho  37.420 1BlEr  .29.370 3Tm -56.270 164yh -60.980
216Th  303.800 T 203py 151,770 t 198Ho  43.470 182Er  -26.330 Tm -53.850 165yh  -60.140
21Tph 313.440 t 204py  160.200 T 1940 52,500 t 183gr  .21.290 5Tm -52.270 166vh  -61.540
28Th  324.160 t 205py  170.300 t 95Ho  60.590 t 1B4Er  -17.940 176Tm  -49.550 ¥7vh  -60.570
219Tp  334.050 t 206py  178.680 T 1%Ho  69.630 Tt 185gr 12,610 T Tm -47.770 168yh  -61.610
20, 6590 1 27py  188.560 T ¥7Ho  77.700 t 186Er  -8.860 8Tm  -44.640 1%vp  -60.380
133Dy 16 530 + 208py  197.160 t %840 86.930 1 gy -3.260 9Tm -42.270 10yh .60.870
mDy 17‘150 + 20py  207.240 1 4o 94.840 t B8 1,070 180Tm  -38.700 17vph -59.330
135Dy _20'660 s 2%y 216.020 t 20Ho 104.210 t 8%y 7.230 18lTm  -36.080 12yp  .59.250
mDy 26‘5 20 & 2lpy 226.490 t 20lo  112.430 t 190gr 11,580 182Tm  -31.990 1%yh -57.550
mDy 29'510 s 22py  235.560 t 22Ho 121.790 t gy 17.660 183Tm  -29.160 174yb -56.930
mDy 3 4'880 23py  246.000 t 20340 130.180 t 192gr  22.340 184Tm  -24.500 1%yh -54.710
139Dy 37470 21py  255.000 T 2440 139.610 t 198gr  28.640 185Tm  -21.400 176yp -53.540
140Dy 42'640 2%py  265.380 t 205Ho  147.940 1%4Er 34.170 186Tm  -16.520 77yvp  -50.990
141Dy 4 4‘870 2%py  274.560 t 206Ho  157.370 t 195gr  43.140 t 187 Tm  -12.990 178yh -49.720
142Dy ) 49'630 27py  285.020 t 27Ho  165.500 T 1%gr  50.590 t 188Tm  -7.730 1% -46.650
143Dy 52‘000 28py  294.090 t 208Ho  174.960 t 97gr 59510 t 189Tm  -3.540 180yh  .44.850
144Dy _56'370 2%py  304.850 t 20%Ho 183.400 T 1%8Er  66.960 t 1%0Tm  1.840 18lyh  -41.390
145Dy 58'370 22py  313.970 t 2%Ho 193.040 1 199gr  76.070 t ¥lTm  6.070 182yp  -39.140
mDy _62‘550 1640 10810 + 2o 201.910 t 20gr  83.450 t 92Tm  11.600 183yp -35.260
147Dy 5 4'360 T 16'710 + 240 211.670 t Mgy 92,840 t 19Tm  16.080 184yp -32.810
148Dy 67.980 138, 20'130 " 2o 220.710 t 202r100.420 19Tm  21.860 185yh  -28.400
149Dy 67'720 1394, 25'700 + 2440 230.550 t 23gr  109.740 t 195Tm  27.320 186yp  -25.750
150Dy 69‘300 14044, 28'930 + 2o 239.520 t 24er 117.530 19%Tm  35.660 t 187yh -21.090
151Dy 68,660 Wlo 33050 + 2840  249.360 1 2%gr  126.870 t 197Tm  43.000 188yph -17.900
152Dy 70'050 w2, 36'950 + 21THo 258.470 206y 134,520 f %8Tm  51.300 t 18%yp .12.790
153Dy _69‘050 W, 41'7 40 + 28Ho  268.360 t 27gr 143.700 t 19Tm  58.630 190yh  .9.370
154Dy 70'270 Wi, 44'680 + 4o 277.470 t 208 151.400 20Ty 67.200 T ¥lyp  -4.110
155Dy 69‘110 w5, 49'090 2240 287.460 t 209er 160.710 T 201Tm  74.600 192yh  -0.430
156Dy 20,560 Who 51650 224 296.670 T 20y 168.700 t 22T 83.360 t %3vb  4.900
157 4 ’ 147 : 136 2UEr  178.440 t 203Tm  90.890 t 1%4yp  8.850
Dy -69.500 Ho -55.890 Er  1.430 t o2 204 105
158 148 137 Er 186.590 T Tm  99.610 T Yb  14.570
Dy -70.550 Ho -58.220 Er -2570 t 3 205 196
150, 149, 138 Er 196.320 t Tm 107.300 Yb  19.400
Dy -69.180 Ho -61.850 Er -8.970 t 214 206 107
160, 150, 130 Er 204.760 t Tm 115.960 t Yb 27.620 t
Dy -69.830 Ho -62.210 Er -12.590 1 s 207 108
161 151 140 Er 214570 t Tm 123.370 Yb  34.340
Dy -68.060 Ho -63.720 Er -18.750 % 216 208 109
162 152 141 Er 223.010 t Tm 132.130 t Yb 42520 t
Dy -68.180 Ho -63.820 Er -21.830 % 7 200 200
163 153 142 Er 232.780 t Tm 139.670 Yb  49.310
Dy -66.440 Ho -65.140 Er -27.620 % 8 210 201
164 154 143 Er 241.320 t Tm 148.530 1 Yb 57.910 t
Dy -65.960 Ho -64.770 Er -30.640 219, 251250 + 2T 156620 t 202y 64.680
%5py -63.630 5Ho -66.060 14%gr  -36.000 220 : 12 : 208 :
166 156 145 Er 259.590 t Tm 165.640 1 Yb  73.390 t
Dy -62.630 Ho -65.360 Er -38.980 21g, 269,660 t 27y 173770 t 24y 80.320
57Dy -59.980 "Ho  -66.980 148gr  -43.950 222 : 214 : 205 :
168 158 147 Er 278.440 1 Tm 182.900 t Yb 88.940 T
Dy -58.480 Ho -66.260 Er -46.580 15 206
169 159 148 140 Tm 191.310 t Yb  95.960
Dy -55.320 Ho -67.260 Er -51.330 Tm -2.770 t 261 200590 27y 104370 1
py -53.320 10Ho -66.390 149y -53.670 ¥Tm -8.780 t 27Tm 208.950 208y 111 350
lpy .49.740 16l -67.080 10gr 57,920 142Tm -12.620 t a8y, 218'150 " 200y 119'950 +
2Dy -47.350 12Ho  -65.940 11y .58.220 43Tm  -18.430 T 297 226.730 2100y 197060
18Dy -43.540 183Ho -66.320 152Er  -60.470 144Tm 22,030 t 220 ) 211 '
174 164 153 145 Tm 235.890 t Yb 136.010 T
Dy -40.980 Ho -65.060 Er -60.500 Tm -27.420 t o1 12
175 165 154, 146 Tm 244.310 T Yb 143.380 t
Dy -36.760 Ho -64.920 Er -62.440 Tm -30.970 t 222 o3
176 166 155 147 Tm 253.950 t Yb 152.370 t
Dy -33.650 Ho -63.090 Er -62.150 Tm -36.000 t 27 262510 1 2y 159900 £
77Dy -28.930 187Ho  -62.300 156Er  -63.900 148Tm  -39.140 t : 215y 169'000 +
178py 25,570 1880 -60.150 7Er  -63.370 149Tm -43.910 t 10vp 9930 t 216y, 176'880 "
9py  -20.430 1890 -58.790 158gr 65.330 150Tm  -46.870 ¥lyp 5810 t 27y 186'080 +
180py -16.910 10Ho -56.190 1%r  -64.550 %1Tm -51.060 2yp  -0.960 t 218y 193'880 "
18lpy -11.290 4o -54.400 160 _66.060 152Tm  -52.100 43ybh  -4.830 t 210 203'120 )
182py  -7.350 172Ho -51.370 1Blgr  _65.220 158Tm  -54.280 4yb -11.210 t 200 210'930 "
183py  -1.390 Ho -49.120 182Er  -66.410 1%4Tm  -54.930 15vh -14.840 21y 220170 +
Bipy  3.060 "Ho -45.790 183gr  .65.120 1%5Tm  -56.950 146yp -20.800 % 2201 298160
185py 9,330 "Ho -43.420 164Er  66.060 1%6Tm -57.110 ¥7yp  -24.410 223y 237'590 +

186py  14.220 178Ho  -39.620 18%Er  .64.570 157Tm -59.030 148yph -29.960
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22%yp 245730 1 28y 173610 t 24f  99.320 t 207Ta  55.280 202y 8.880 200Re  -10.490
w5080 + ZELU 181.440 % zsz 105.800 2zzTa 62.550 ;‘fw 15.860 zziRe -7.020
us, 1340 t 221|_u 189.920 1 214Hf 114.010 1 210Ta 68.740 zozw 21.400 203Re -0.690
6Ly 5540 222Lu 197.810 me 120.750 211Ta 76.130 206w 28.620 204Re 4.710
Wy 11560 + 223Lu 206.620 t 216Hf 129.110 t 212Ta 82.610 207vv 33.970 205er 11.100
u8, 15680 224Lu 214.400 t 217Hf 136.070 213Ta 90.140 208W 41.060 2%Re 16.540
W9\, o140 t 225Lu 223.410 t me 144570 t 214Ta 96.590 209w 46.550 207Re 23.090
10, 25,020 + Lu 231.530 t Zlng 151.810 215Ta 104.200 me 53.660 ZOSRe 28.180
1, 30.340 et 18200 1 me 160.480 1 216Ta 110.910 211w 59.410 ZOQRe 34.850
12, 33980 + uSy 13720 + 221Hf 167.540 217Ta 118.740 212vv 66.890 2mRe 40.180
153, _38.840 et 6730 1 222Hf 176.100 t 218Ta 125.630 213W 72.650 211Re 46.850
B4y -20.430 Wit 2470 1 me 183.560 219Ta 133.560 214w 80.160 212Re 52.690
5y 43310 Mot 4060 t 224Hf 192.160 1 220Ta 140.830 215W 86.010 213Re 59.460
5,y -44.500 Y9t 8200 225Hf 199.520 221Ta 148.740 216w 93.580 214Re 65.190
7y 47150 1046 14380 1 me 208.510 t 222Ta 155.880 217W 99.770 215Re 72.100
158, 151 Hf 216.090 % Ta 164.010 t W 107.520 Re 77.910
Lu - -47.810 H -18.090 ¢ 23T 171.260 218y 113.840 215Re  84.960
9Ly -50.020 1524 -24.160 14872 12,510 t 224 : 219 : 7 :
160 153 149 Ta 179.440 t W 121.800 Re 91.070
Lu -50.280 Hf -27.730 Ta 5.960 T 225 220 8
161 154 150 Ta 186.780 W 128.320 Re 98.260
Lu -52.720 Hf -33.210 Ta 1.200 t 226 221 219
2, 52980 546 _34.870 S11a 2920 1 227Ta 195.230 t 222w 136.300 220Re 104.610
163, 54870 1564 38920 1521, 9370 1 Ta 202.800 W 143.020 Re 111.810
223y 150.930 221Re  118.400
164y -54.950 74f  -39.570 15873 -15.360 1 48y 26.120 t 224, 222
185y -56.440 1581 -42.550 14T -19.560 t 9w 21.330 T zzsw ii;'ggg mge 152228
166y -56.170 94 .43.170 1572 -25.120 t 0w 14.160 t 226 ’ T pas ’
7Ly -57.520 1601  -45.880 15672 -27.240 t Blw 9.470 t 227w i;ﬁsg 22526 122‘328
168y -57.140 1614f 46,170 157Ta -30.750 t 2w 2610 T 228 188'270 T zzeRe 154'390
19y -58.050 1621 -49.120 1873 -32.440 w1770 t : i :
0Ly -57.250 1631 -49.230 159742 -35.370 4w 8.390 t 1%2Re 19.540 t zzsRe 161.170
"y -57.760 1644f  .51.680 16013 -36.500 15w -12.660 * 15%2e  12.750 t zzgRe 169.160
1721y -56.790 1854f  _51.640 161Ta  -39.240 156y -18.670 %9Re 7740 t Re 176.260
1%y -56.800 1664f 53,700 162Ta  -40.030 W -20.960 1%Re  1.050 T 15205 33.940 t
74y -55.480 17t -53.390 16313 -42.820 158y -24.810 156Re -3.680 t 15805 28.580 t
75y -55.190 1684f  _55.320 164Ta  -43.500 B9 -26.450 157Re  -9.860 t 1%40s  21.170 t
176y -53.380 1894f  _54.800 165Ta  -45.840 160 .29.890 1%8Re -12.490 t 1%50s  16.080 t
Ty -52.380 104f 56,150 166Ta  -46.370 1Bl -31.040 1%9Re -16.290 t 1%60s  8.940 T
178y -50.340 4f  .55.370 167Ta  -48.380 162y .34.290 160Re -18.430 t 1570s  4.040 1
79y -49.130 124f  56.450 68T -48.650 163y -34.930 16lRe -21.900 t 15805 -2.480 t
180y -46.630 1834f  .55.490 169Ta  -50.450 164y -38.290 162Re -23.560 t 190s  -5.060 t
18l 4 -44.950 1744f  .55.870 17013 -50.360 185 .38.850 163Re  -26.650 t 16005 -9.360 t
1821y -41.850 1754 54.450 7lTa -51.740 186 -41.760 164Re  -27.850 16105 -11.540 t
183 4 -39.810 1764f  .54.670 172Ta  -51.530 17\ .42.240 1652e  -31.100 16205 -15.510
184 4 -36.320 774f  -52.900 13Ta -52.620 168y .44.840 166Re  -32.230 16305 -17.010
185y -34.110 1784f  .52.430 1%4Ta -52.020 1%y .44.970 167Re  -35.090 1640s  -20.670
18y -30.160 %4t -50.450 175Ta  -52.300 70w -47.200 168Re -36.160 16505  -21.760
87y -27.720 1804f  _49.800 176Ta  -51.540 7w -47.150 1692e  -38.620 16605  -25.570
188y -23.410 B4t .47.420 77Ta -51.720 172y .49.090 10Re -39.190 1670s  -26.660
189y -20.360 1824f  _46.110 178Ta  -50.330 18w -48.890 1'Re -41.450 16805  -30.110
190 4 -16.020 1834f  .43.220 179Ta  -50.290 74w -50.340 172Re -41.960 1690s  -31.040
¥y -12.720 1844f  -41.560 180Ta  -48.920 75w -49.640 13Re -43.900 1005 -33.930
1921y -8.000 1854f  .38.320 181Ta  -48.440 76y .50.580 174Re -44.070 110s  -34.530
199y -4.530 186f  .36.570 182Ta  -46.420 W .49.780 1Re -45.420 1720s  -37.360
¥4y 0.270 874f  -32.820 183Ta  -45.320 78y -50.350 176Re -45.380 1%0s -37.870
9y 4170 1884t .30.730 184Ta  -42.810 %  -49.270 Re -46.290 1740s  -40.190
19y 9.250 1894f  _26.560 185Ta  -41.400 180y .49.530 178Re -45.870 1750s  -40.250
74 13.970 1904f 24,290 186Ta  -38.610 18y .48.230 1%Re -46.750 1760s  -42.270
198y 21.560 ¥4t -20.060 187Ta  -37.070 182y -48.250 180Re  -45.980 170s  -42.190
199y 28.160 ¥24f  .17.310 188Ta  -33.680 183w .46.410 18lRe  -46.300 1780s  -43.480
200, 35.800 1984f  .12.810 189Ta  -31.730 184N -45.690 182Re  -45.470 10s  -43.370
201y 42,620 1944f  -9.850 19013 -28.330 185y -43.440 183Re  -45.660 18005 -44.550
2021y 50590 954f 5,110 91Ta  -26.170 186\ .42.470 184Re  -43.970 1810s  -43.840
203y 57.300 196f  -1.850 19213 -22.500 187w -39.900 185Re  -43.770 18205 -44.640
204y 65420 t ¥74f 3,120 19873 -19.960 188y .38.710 186Re  -41.980 18305 -43.970
205y 72.250 1984t 7.210 19413 -15.970 8%y  -35.450 18’Re  -41.230 18405 -44.200
208y 80.190 1994f  14.690 1%5Ta  -13.070 190w -34.280 1882e  -39.010 1850s  -42.870
27y 86.970 2004f 20,750 1%Ta  -8.970 19w -31.000 1892e  -37.950 1860s  -42.850
208y 94.960 2014t 28.420 97Ta  -5.820 92y -29.390 190Re -35.480 18705 -41.080
209y 101.780 2024f 34,600 19%Ta  .1.480 198w 25,920 191Re  -34.420 18805 -41.260
20y 109.940 t 2034t 42520 19972 2.490 194y -23.900 192Re  -31.690 18905 -39.030
2y 117.130 2044f  48.640 20073 9.430 195w -19.970 199Re  -30.290 19005 -38.760
221y 125370 t 254f 56,650 20113 15.520 96w -17.720 194Re -27.340 1910s  -36.390
23y 132.720 2064f  62.810 20213 22,560 ¥\ -13.720 1%Re -25.380 19205 -35.880
2%y 141110 t 274f  70.500 20373 28.690 198w -11.200 1%6Re  -22.090 19305 -33.360
215y 148.600 2084f  76.850 204173 36.010 %W -6.980 197Re  -19.940 1%40s  -32.480
218y 157.170 t 2094f  84.690 205Ta  42.030 200y .3,540 1%8Re  -16.580 1%50s  -29.590

2y 164.980 t 204t 91.070 20673 49.370 20y 3.430 19Re -14.170 1%0s -28.270
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1970s  -25.090 199 24,320 19%8pt 29,900 24y -20.640 W54 -22.380 215T] 10.820
1%80s  -23.570 200 _21.600 199pt  _27.460 205Ay  -18.560 2064 -20.970 216T] 15.680
190s  -20.320 204 .19.710 200pt 26,600 26ay  -13.650 074y -16.310 27T] 19.540
20005 -18.460 202 _16.630 20lpt  _23.850 27ay -9.870 2084 -12.950 2187 24.470
2010s  -14.740 203 .13.850 202pt 22,600 208y -4.920 0944 -8.160 2197 28.430
20205 -11.910 24 8170 203pt  .19.570 9y -0.990 204g  -4.670 220T] 33.410
20305 -5.630 205 .3.460 204pt  .17.390 20y 4.290 249 0.700 217 37.410
20405 -0.830 208 2,150 205pt  -11.800 Ay 8.450 249 4.140 222T) 42,730
2050s  5.460 27 6.670 206pt 7,770 22py 13.890 2349 9.560 223T] 46.980
20605 10.230 208 12540 207pt  -2.400 2BAy 18.130 2449 13.200 24T] 52.460
270s  16.520 209 17.060 28pt  1.690 2%Au  23.550 2%Hg  18.590 2571 57.050
20805 21.200 210 23.130 209pt 7,410 215Au  28.020 264y 22.520 226T] 62.710
205 27.710 2 28.110 20pt  11.480 216Ay  33.590 2ATHg  28.020 221T] 67.660
21995 32.600 22 34.150 2lpt 17640 27y 38.090 2184g  31.950 228T] 73,560
2110s  39.360 23 39.250 22pt 21,900 218Ay 43,790 g 37.690 229T] 78.600
21205 44.480 2% 45.390 23pt  27.920 290y 48.470 204 41.610 230T] 84.370
2305 51.220 25 50.490 2%pt  32.420 220py 54,150 2l4g  47.370 BT 89.490
2%0s  56.350 218 56.830 25pt  38.520 2ay  59.050 22249 51.830 2T] 95.470
2%0s  63.230 27y 62.050 218pt 43,090 22y 65.150 2349 57.720 23371 100.600
2805 68.520 218 68.460 27pt  49.360 22Ay 70.180 2449 62.330 Z4T] 106.940
21705 75.490 29 74.030 218pt  54.010 240y 76.400 254g  68.530 2357 112.450
280s  81.030 20 80.490 2%t 60.450 255U 81.900 26Hg  73.500 16pph  49.060
205 88.250 24 86.160 220pt  65.270 226py  88.270 22TH4g  79.850 167pp, 45'560 +
22005 93.850 222 93.010 2lpy 71800 2Tay 93.780 228Hg  84.910 68pp 40,180 +
2210s  101.130 2% 98.950 222pt 77,050 228A4100.250 294 91.360 169 :
22205 107.280 24y 105.880 22%pt  83.680 2874 106.040 B0Hg  96.460 mpb 87.260 1
22805 114.630 225 111.940 22%pt  89.210 Z0aAy  112.490 B4y 102.930 mpb 32300 1
22405 120.710 226 118.880 225pt 96.110 By 118.140 23219 108.090 mEE ;i;ig T
22505 128.180 27y 125.130 225pt  101.640 B2y 124.950 B3Hg  114.870 173pp, 21'9701
ZjOs 134.450 zzlr 132.290 Z;Pt 108.560 Z3Au 130.860 B44g  120.350 17apy, 17'250 +
22805 142.060 230|r 138.610 229Pt 114.360 1904y 49.230 107 20.450 1 Spp 15,020
Os 148.400 Ir  145.890 Pt 121.500 161 171 176
2290s  156.370 By 152.330 B0pt  127.130 lezHg 43.500 1 mT' 15,770 1 177Pb 10.600 T
Hg 36.000 t Tl 13.210 t Pb 8540 t

2005 162.780 Zipt  134.440

1%6pt  41.580 t 232 16349 32,530 t 31 8.870 T 18ph 4,430 t
158 14.140 t 157pt 35870 t Pt 140380 644g  27.280 t 741 6530 T %p 2330 t
B9 7.670 T 18pt 28220 t B4y 15500 t 15Hg  24.310 t 75T 2,770 180pp 1,500 %
160 4580 1 19pt  23.030 t 185Au 11230 t 186Hg  19.470 t 17611 0.670 t 18lpp  .3.250
8 0,250 t 10pt  16.060 t 186y 8710 t 67Hg  16.990 t T 3.050 t 182pp  -6.760
162 2430 t 16lpt 12940 1 ¥7Au  4.640 T 1684y 12.340 t 17871 4840 t 183pp  .8.380
163 6250 t 1%2pt 8110 T 188Ay  2.450 t 18%Hg  10.280 t 7871 8370 t 184pp  -11.020
B4 8320 t 163pt 5580 t 89ay  -1.770 1 049 5630 T 180T -10.060 t 185pp  .12.310
165 .11.860 t 184pt  1.200 t 0ay  -3.740 t g 3630 T 1817 -13.090 1 186pp  -14.760
166y 13,520 t 1pt 0.760 t Ay -7.510 t 2Hg  -0.700 * 1827] -14.550 187pp  .15.400
87 .17.290 1 166pt  .4.870 £ 2pu -9.470 1 Byg 2,670 t 1831] .17.150 188pp  .17.760
168 .18.960 T 157pt  6.480 t Bau -12.970 t 4Hg  -6.540 1847 -18.090 189pp  .18.390
169, 22260 t 168pt  .10.830 t 74Au  -14.500 T ®Hg  -7.970 18571 .20.360 19pp  -20.390
70 23630 t 189pt  -12.360 %5Au -17.600 t 6Hg -11.730 186T]  -20.860 191pp  .20.740
) .26.560 T 0pt  -16.110 6Au  -19.050 T7Hg -13.140 187T] 22,530 192pp 22,660
72y .27.720 7lpt 17510 Ay -21.880 1784 -16.360 1887 _23.260 193pp 22,670
%3 .30.550 172pt  .21.000 178y -22.960 g -17.740 1897 24,750 1%4pp  .24.660
4 -31.430 pt .22.170 Ay -25.630 1804 -20.720 1901 24.830 195pp 24,160
1%y -33.650 174pt  -25.370 180Ay  -26.550 18l4g  -21.700 917 26.320 1%pp  -25.780
8y -34.370 15pt  -26.150 1BlAu -28.510 182Hg -24.140 1927 -26.370 97pp  -25.090
77y -36.350 176pt  .29.020 827y -29.250 183 -25.030 19871 27.620 198pp  -26.330
178 _36.660 77pt  -29.710 183y -31.120 B4y -26.960 191 27.280 199pp 25,430
179 .38.260 178pt 32,070 184y -31.090 854 -27.270 1957 .28.320 20py .26.470
180 _38.460 179t -32.690 185Au  -32.450 1864 -28.800 1961 27.710 201pp 25360
8l .39.690 180pt 34590 186Ay  -32.350 187Hg  -28.840 19771 -28.470 202pp  .26.010
182)r _39.460 18lpt  .34.850 87Au -33.250 1884 -30.440 1981 27.500 203pp 24810
183 .40.420 182pt  .36.570 188Ay  -32.920 18944 -30.000 19971 28.120 24pp 25,100
184 _39.790 183pt  .36.490 189Ay  -33.620 1904 -31.220 200T) 27.020 205pp 23,790
185 .40.380 184pt  -37.500 1%0ay  -32.970 ¥4 -30.830 201T) .27.090 206pp 23,880
186 .39.220 185pt  .37.220 1Ay -33.820 1924 -32.130 20211 25,910 27pp  .22.470
187y -39.330 186pt  _37.980 192py -32.780 193Hg  -31.050 2031 25,830 208pp 21730
188 .38.270 187pt  -36.960 198Ay -33.250 19449 -32.250 20471 -24.370 209pp  .17.650
189 .38.340 188pt  .37.770 ¥4ay -32.220 1%5Hg  -31.070 205T] -23.860 210pp  .14.890
190 _36.600 189pt  -36.600 1%Au -32.480 1%6Hg  -31.900 2067) 22210 2llpp  .10.450
9% -36.660 190pt  .37.190 %Ay -31.110 19749 -30.450 20771 -21.050 22pp 7,580
192y _34.850 ¥lpt 35,710 197Au -31.180 1984 -31.000 2081 _16.800 23pp 2,960
199 34,550 192pt  _36.210 198Au  -29.640 199Hg  -29.480 209T)  .13.600 2%pp  .0.140
194 32,550 198pt  -34.450 %Ay -29.180 20044 29,560 20T .9.260 215pp 4,640
19 31,730 194pt  -34.870 20ay  -27.280 Wl4g  -27.630 21T 5,670 26pp 7,720
196)r  .29.480 195pt  .32.800 21y -26.390 2024 -27.380 21211 .1.020 27pp 12,500
197y .28.270 19pt  .32.620 202py  -24.280 W34 -25.320 21371 2.400 218pp  15.800

198 25720 197pt  -30.480 W3py -23.070 W44g  -24.710 21471 7.210 2%p  20.770



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

220pp - 23.970 8po  31.840 t 2004t -8.780 2Rn  3.600 24Er  83.040 20c 8580
22ph  29.020 %o 29.080 t 201at-10.490 28Rn  5.220 1R, 59.640 t 2Uac  7.200
222ph  32.590 ®0po  24.360 T 202pt -10.580 Z%”n  8.870 17Ry 56'550 + 22pac 7290
223pp  37.700 18lpg 21900 t 203at -12.170 220Rn  10.580 18R, 51' 270 + 23ac 6.160
24pp 41530 2pg 17530 1 204pt -11.920 221pn 14.140 1892, 48.560 2pc 6270
225pp - 46.990 18po 15140 t 205At -13.010 22Rn  16.360 R4 44150 + 2Ac 5.800
225ph  51.040 184po  11.420 t 206at 12,500 22Rn  19.990 1o1p, 41' 170 + 28ac  7.850
227pp  56.680 185po 9410 t 27At -13.270 22Rn  22.210 12m, 36'780 " 2Yac 8.650
228ph  61.180 186pg  6.240 t 208pt -12.480 2Rn  26.180 R, 3 4'370 + 28ac 10.710
22%ph  67.070 %7po 4640 t 209At -12.960 2%Rn  28.560 194py 30'200 " 2% ¢ 11.490
20pp  71.420 188pg  1.360 t 210At  -12.060 22’Rn  32.680 1955, 27'810 + 220ac  13.680
Zlpy 77210 18%po  0.130 t 2UAL -11.610 228Rn  35.490 19654 23'990 " 2Iac 14580
Z2pp 81.840 0po 2,640 t 22At -8.480 2Rn  39.920 YRa 92170 + 222pc 16.690
23pp  87.790 1¥1pg  _4.050 23at  -6.670 20Rn  42.810 108, 18'730 : 22pc 17.950
Z4pp 92,480 192po  -6.750 2UAL -3.420 ZIRn  47.320 1995, 17'090 224pc 20.290
235ph  98.860 19pg  -7.500 215at  -1.240 22Rn  50.640 200, 13'780 225pc 21.700
2%ph  103.870 1%4pg  .10.120 28at 2,230 33R2n  55.340 201, 12'830 226Ac  24.290
195 217 234, . 227
105 12550 + 196Po -10.710 218At 4.410 235Rn 58.750 22n, 9750 228Ac 25.930
5 5660 Po -13.120 At 8.020 Rn  63.610 2R, 8920 Ac 28.900
1625 6‘ o 197pg  -13.120 219t 10.490 B6Rn  67.310 204n, 6'330 22%A¢  30.790
1835, 5760 + 19%8pg  -15.130 220pt 13.980 B7Rn  72.230 2R, & 800 B0ac  33.760
g 1100 1 99pg  .15.000 2IAt 16.630 2%Rn  75.970 W6R, 3540 BIac  35.880
185 _1'900 + 20p5  .16.730 222pt - 20.480 3%n  81.320 207R, 3'300 22p¢ 39.150
1860 : 21pg  -16.250 23at 23.110 240Rn  85.530 208 : B3¢ 41.540
Bi -3.360 t 202 224 Ra  1.690 234
1870 Po -17.850 At 27.110 190, 209 Ac  45.080
Bi -5.950 t 203 225 Fr 32520 t Ra 1.770 235
1880 Po -17.300 At 30.020 101 210 Ac  47.980
Bi -7.280 t 204 226 Fr 28570 t Ra  0.440 236
1895: Po -18.240 At 34.160 102 211 Ac 51770
Bi -9.530 t 205 227 Fr 26.130 t Ra 0.800 237
1900: Po -17.500 At 37.410 193 212 Ac  54.590
Bi -10.680 t 206 228 Fr 22.690 t Ra -0.230 238
1010 Po -18.160 At 41.860 104 213 Ac  58.470
Bi -12.950 t 207 220 Fr 20.140 t Ra  0.250 239
1920 Po -17.180 At 45.440 195 214 Ac  61.630
Bi -13.730 208 230 Fr 16.900 t Ra -0.040 240
1930 Po -17.520 At 49.920 196 215 Ac  65.890
Bi -15.620 209 231 Fr 15.000 t Ra  2.430 o1
1945 16360 Po -16.380 At 53.740 Wik 12040 1 2R, 3270 Ac  69.140
1950 : 20pg  -15.880 Z2pt 58.470 108 i 217 : 22p¢ 73.810
Bi -18.200 11 233 Fr 10.470 t Ra 5.880 243
1960 Po -12.490 At 62.320 199, 218 Ac  77.560
Bi -18.270 2%py 10410 Bap 67150 Fr  7.590 t Ra  6.730
197gj  .19.810 Mpy 6710 25 71 340 20Fr  6.620 T 2%Ra  9.420 ¥1Th  70.100 t
198gj  -19.600 2upy . 470 236 76'390 e 4120 t 220Ra  10.350 192Th  64.990 t
1998} .20.910 25py 0480 25 80.490 202pr 3270 221Ra  13.040 93Th 61610 t
2008 _20.440 21605 1.780 285 ge 880 03¢y 0.990 22Ra  14.280 1%Th 56520 t
21gj  .21.470 Apy 5960 295 90360 24er 0.610 PRa  17.210 19%Th 53540 1
22gj  .20.930 28py 5390 ‘ 205er  .1.430 22Ra  18.810 16Th  48.950 t
203gj  -21.560 219p, 1 640 182Rn  45.590 t 206Er 1,560 2%Ra  22.010 97Th  46.060 t
204gj  -20.670 20py 15210 185Rn  42.490 t 27Fr - -2.980 226Ra  23.670 19%8Th  41.840 t
205gj .21.110 21p, 19' 190 184Rn 37910 t 208er 2,770 227Ra  27.080 19%Th  39.470 t
208j  -20.030 222p,, 22'3 0 185Rn  35.130 t 209y .3.860 228Ra  29.000 200Th 35530 t
278 -20.170 23py 26,750 1%Rn  30.890 t 20Fr  -3.450 2%Ra  32.650 21Th  33.480 1
208gj  .18.900 2450 29690 187Rn  28.560 t ey .4.210 Z0Ra  34.750 202Th 29620 t
2098j  .18.320 25py 34,360 18Rn  24.560 t 212Fr -3.630 BlRa  38.520 205Th  28.100
2108j  .14.680 26p0 37630 18%Rn  22.360 t 2Bpr 3,550 22Ra  40.930 204Th 24730 ¢t
211gj  .11.830 21py 42530 10Rn  18.670 t 2 .0.900 28Ra 44.920 205Th  23.440
212gj  .8.110 228p, 46' 120 91Rn  16.670 t 2S¢y 0.360 BiRa  47.780 206Th  20.480
23gj  -5.270 295 £1 300 192Rn 13.190 t 28y 3.010 Z¥Ra  52.070 27Th  19.620
24gj  -1.250 py 55,090 1%Rn 11.380 t 2Fr 4410 2%Ra  55.020 208Th  17.060
2158 1.540 21p, 60‘3 10 1%Rn 7980 t 28y 7170 Z'Ra  59.250 209Th  16.500
28|  5.800 %2py  64.190 1%Rn  6.660 29 8.610 28Ra  62.460 20Th 14510
278j  8.800 2p0 69.460 1%Rn  3.610 220Fr 11.330 2%Ra  66.980 2Th  14.300
2188 13.010 Bapy 7 3' 620 ¥"Rn 2530 22er 13.260 20Ra  70.410 212Th  12.650
298] 16.340 2py 79170 1%Rn  -0.280 222Fr  16.390 241Ra  75.310 23Th  12.640
2208j  20.550 Bpy 83390 1%Rn  -0.830 22%Fr  18.390 242Ra 79.120 2%Th  11.140
21gj  23.830 237 ‘ 20Rn  -3.340 24er 21610 194 25Th  11.070
2220 Po 89.150 201 225 Ac  44.400 t 216
Bi  28.450 2850 93,670 Rn  -3.620 Fr 23.810 1950 40380 t Th 10.180
2238 31.800 ‘ 202Rn  -5.910 226pr  27.240 1965. 37420 + 2Th  12.190
224gj  36.500 %At 19.590 T 2%Rn  -5.980 227Fr - 29.610 1975c 33670 " 218Th 12440
2258j  40.310 7at 16.290 t 204Rn  -7.880 2280y 33.280 19850 31370 + 2Th  14.430
226gj 45220 188t 13.990 T 2%Rn  -7.780 229 36.070 1995c 27860 + 20Th 14710
227Bj  49.260 189At  10.810 t 206Rn  -9.090 Z0Er  39.810 2005, 25'800 " 2Th  16.870
2288  54.450 1%0at  9.070 T 207Rn  -8.690 Bler 42,720 0. 29510 + 222Th  17.190
2298j  58.940 At 6.030 t 2%Rn  -9.640 Z2Fr 46730 20250 20980 " 23Th  19.320
20Bj  64.140 92at 4.190 t 2%Rn  -8.990 23 50.030 2035, 17'910 + 24Th  20.000
Z1gi  68.510 1934t 1520 t 20Rn  -9.710 Z4Fr 54.290 Wi 16770 + 25Th  22.220
=2 73.810 9at 0.040 T 2Rn  -8.860 B5Er  57.740 5pc 14040 " 226Th  23.140
Z3Bj  78.400 195at 2430 1t 22Rn  -8.670 Z6Fr 62100 0650 13280 + 21Th 25710
24Bj  83.920 196t -3.590 2%_n  -5.650 27 65.670 2075, 10'910 : 228Th  26.720
58] 88.640 197at  -5.920 214Rn  -4.210 B8y 70.230 285, 10.490 22%Th  29.630
26gi  94.520 198at  -6.400 Z5Rn -1.140 B9 73.920 ' =0Th  30.840

209
7B 99.400 1994t -8.490 215Rn  0.290 2Fr  79.010 Ac 8740 21Th  33.830



Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess Isotope Mass Excess

22Th  35.460 21y 31.800 t 2Np  65.830 238Am  48.450 242Kk 57.720 25Es  82.030
3T 38.700 22y 29500 246Np  69.700 Z%Am  49.390 243K 58.690 2°Es  84.070
B4Th  40.650 23y 28920 ¢ 24TNp - 72.550 20am  51.520 24K 60.700 2200 102,000 1
B5Th  44.230 24y 26.800 202 21am  52.920 258K 61.840 23 '
236 15 Pu  83.120 t 242 246 Fm 99.370 t
Th  46.620 U 26.240 203, 79780 t Am  55.470 Bk 64.010 24em 94920 +
Z'Th  50.290 28y 24.140 200py, 7 4'990 T 28Am  57.150 2478k 65.460 25p 91'980 +
Z8Th 52,750 A7y 23.600 205p, 71 930 + 244pm  59.870 248K 68.100 25rm 88140 +
Z9Th  56.580 28y 22.130 206, 67‘390 " 2%Am  61.910 298K 69.790 21 g7 P
240Th  59.490 A% 23520 ‘ 26Am  64.940 0Bk 72.950 :
27py  65.090 t 228em  84.490 t
2417h 63.560 20y 23.210 208 : 27Am  67.020 SlgK 75.220 229 i
22T 66.580 21y 24660 Pu  61.050 1 8Am  70.500 Fm  83.560 T
2311 71 200 22 24320 2%py  59.100 t 290m  73.000 28¢cf  86.550 T B0y 80.850 t
2ty 7 4'5 0 223 25'930 A0py, 55470 t : 29t 84.350 t BEm 80.010 T
‘ 24) 25 690 2Alpy  53.990 t 2cm  80.350 t 20cf  80.470 T B2 77.430 £
200p5 49,500 t 225, 27' 120 22py  50.740 t 22Cm  76.400 T 22lct 78.290 t Z%em 76520
2lpg 45580 t 26 27180 3py 49510 t 23Cm  74.550 t 222ct  74.420 t B4Em  74.370 £
202pa 42,960 t 21 25850 24py 46740 T 2cm 70820 t 25cf 72.180 1 Z%Fm  73.770
203pg  39.110 1 228 29‘ 170 25y 45610 T 25Ccm 69.050 t 24cf  68.950 T Z0em 71940
204pg 37280 t 29 31170 28py  42.890 1 26Cm 65670 t 25¢cf  68.550 T BFm  71.750
05pg 33,770 t 20 31500 27py  41.870 t 27Cm  64.080 t 26cf  66.450 T Z8Em  70.090
206pg  32.250 t 231 : Z8py  30.180 t 2%cm  60.770 T 2ict 66.090 t Z%m  70.180
27pa 29.190 t 2323 gig;g 219y 38.030 2%cm  59.140 T 28cf  63.980 1 20Fm  68.980
208pgy  28.130 1 223 36'930 220py 35,980 22%cm 55870 t 29cf  63.760 2Fm - 69.340
29pa 25430 t 24 38160 221py  36.840 2lcm  54.190 t 20ct  61.710 242Em  68.640
20pa 24,630 t 250 40960 222py  35.910 222Cm  51.530 £ et 61.400 23Fm  69.430
2pa 22590 t 26 42430 28py  36.810 22%cm  51.830 22¢cf  59.730 244Fm  69.090
22pg 22120 t 237 45'390 224py 35910 24cm  50.340 B3¢t 59.610 2Fm 70110
2pg  20.370 1 238, 47'300 225py  36.810 225Cm  50.540 B4t 58.330 2%%Fm - 70.150
2%pa  19.990 t 29 50560 226py  35.950 226Cm  49.020 25¢ct  58.630 247Em 71540
215pg  18.300 200 52‘720 227py  36.830 22'Cm  49.370 B6Cf  57.490 28rm 71.860
26pa  17.810 2] 56100 228py  36.300 228Cm  47.920 Bt 58.130 249em  73.390
27pa  16.880 202 58'600 229py  37.390 22%Cm  48.220 B8cf 57.370 20rm  74.040
218pa  18.350 203 62' 380 Z0py  37.120 20Ccm  47.090 9t 58.180 SEm  75.970
293  18.530 244 ‘ ZBlpy 38510 Blcm  47.580 20ct  57.910 ®2em  76.870
22%p3  20.020 245U 64.940 Z2py 38,380 22Cm  46.760 2cf 59.140 3rm 79.360
22pa  20.260 mu 69.160 233py  40.010 23Cm  47.550 22cf  59.330 4Fm  80.850
222pa  21.840 U 72150 Z4py 40.310 B4Cm  46.950 3¢t 60.890 5Em  83.760
22%p3  22.190 206Np  55.650 t 25py  42.170 25Cm  48.090 244ct  61.460 25°Em  85.490
224pg  23.730 207Np  51.800 t Z6py 42,850 26Cm  47.850 25ct  63.330 TFm  88.580
225pa  24.290 208Np  49.990 t BTpy 45,090 2'Cm  49.210 246Cf  64.090 230
226pa  26.020 209\p  46.600 T 238py  46.150 Z8Cm  49.380 27cf 66.150 mm Zg'gég 1
22’pa  26.880 2\p 45170 t B9y 48,590 2°Cm  51.060 298¢t 67.280 230 :
228pa  28.920 2UNp  42.180 t 240py  50.130 20cm  51.680 29ct  69.710 mmg :g'gig 1
22%pg  29.890 22\p  41.060 T 241py 52,930 2cm  53.680 20cf  71.130 2y 85'560 "
20%pa 32170 25Np  38.650 T 242py  54.680 242Cm  54.780 Hlct  74.110 2y 83'290 +
Blpa  33.430 2UNp  37.710 T 23py  57.780 23Cm  57.190 Z2Cf  76.040 264 82 280 +
22pg3  35.910 25%Np  35.410 t 244py 59,810 24Cm  58.480 2525 79190 + 21y 80'370 "
233, 216 245 245 . .
Pa 37.510 Np 34.430 t Pu  63.190 Cm  61.020 26 238
24pa 40.320 27Np  32.280 t 246py  65.410 2%Cm  62.580 227E: ;z'igg 1 zggm ;%gg I
Z5pa  42.300 218\p  31.200 T 247py  69.130 27cm  65.540 2850 75 220 + 2004 77730 +
2%pa  45.380 2Np  29.660 T 248py 71,750 28Cm  67.370 229 : o1 ’
237 220 249 Es 73.100 t Md 76.400 t
Pa 47.650 Np 30.550 24am  59.600 + Cm 70.750 200 72310 + 224 76460
28pg  50.950 22INp  30.190 ‘ 2°Ccm 72.990 : ’
29p, 53,370 2250 31070 25Am  56.730 t BlEs 70210 t 23Md - 75.620
20p, 56940 223Np 20760 28Am  55.190 t 0Bk 69.100 t B2Es 69.410 t 244Md - 76.020
21p, 59,660 224Np 21770 2VAm 52.420 t 2Bk 65.800 t B3%Es  67.630 t 25Md - 75.530
22 03510 zzsz 31420 218Am 50,860 t 2228k 63.540 t 24Eg 67.150 T 246\d  76.170
2p,  66.470 zzsz 32,350 2%Am  48.090 t 2%k 60.900 t B5Es  65.740 t 27Md - 76.110
2py 70,680 227Np 32350 220Am  46.440 t 2248k 60.620 t B6Es  65.630 2%8Md - 77.170
25py 7 4'030 zzsz 33' 490 221Am  44.360 t 2Bk 59.010 t ZTEs  64.400 2®\vd - 77.280
‘ Zngp 23770 222Am  44.640 t 26K 58.710 T Z8Es 64610 %0Md - 78.550
9%y 78.050 t 230Np 35'220 223Am  43.740 t 227gk  57.140 t 2%Es  63.730 %ivd - 78.960
%7y 74570 t zgle 35 580 224Am  44.050 228K 56.950 T 20Es  64.220 %2Md  80.610
1%y 69.580 t zssz 37‘320 225Am  43.030 298Kk 55.460 t 2Es  63.820 23Md - 81.290
%%y 66.140 t 233Np 37,980 226Am  43.430 0Bk 55.200 22Es  64.750 %4Md - 83.570
200y 61,420 t 234Np 39'%0 2IaAm  42.520 Blgk  54.020 23Es  64.800 25\Md - 84.890
2y 58,640 t 235Np 41'060 228Am  42.860 22K 54.020 2MEs  65.970 26\Md - 87.490
22y 54140 t Z%Np 43,380 2%Am  42.290 28Kk 53.090 2%Es  66.390 %7Md  89.000
203y 51530 t 237Np 4 4‘870 20Am  42.830 24K 53.520 2485 67.880 28\d  91.770
24y 47.380 t g : Blam  42.500 %K 52.790 %7Es  68.530 228
205 Np 47.460 232 236 248 No 109.220 t
U  45.400 t 29\n 49 320 Am  43.410 Bk 53.520 Es 70.270 29N0 107.690
206y 41.660 t 240Np 52'320 23Am  43.170 27k 53.200 2®Es 71.190 2050 1 04‘39 ot
27y 40.040 t 241Np 54290 B4Am  44.430 B8BK  54.120 B0es  73.360 2Ny 102850 +
28y 36.780 t 242Np 57450 Z5Am  44.600 29k 54.170 BlEs 74530 2250 99610 n
29y 35600 t 243Np 59 890 Z6Am  46.050 240K 55,530 B2Es  77.240 23, 98170 +
20y 32660 P : ZTAm  46.650 241BK  56.020 %3Es  78.950 :

2¥Np  63.270 B4No 95.110 t



Isotope Mass Excess

2®No 93.710 t
2°No  91.030 t
ZNo  89.920 t
28No  87.580 t
2No  86.830 t
2No 84.730 t
2INo  84.380
22No  82.750
23No  82.670
2¥No  81.430
2No  81.680
245No  80.820
2"No 81.350
248No  80.960
2No  81.810
20No  81.660
%INo  82.690
22No  82.820
253No  84.250
2%No  84.720
25No  86.830
256No  87.840
2"No  90.220
28No  91.410
2No  94.020

26 1 103.610 t
27y 100.850 t
281 99.310
29y 96.850
240 1 95780
211 93560
221y 92.890
231 91.130
24y 90.650
251 89.270
248 1 89.150
27y 88.170
248 1 88.380
29y  87.780
20 88.370
Sy 87.980
%52 88.730
231 88.640
24y 89.860
51 90.160
256y 91.950
A7y 92740
%8 1 94.810
291 95.840
260 98,130
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